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PREFACE 


■80 ]^e ctf • our readers have complained of the unsystematic use 
of names and titles in our artickas. The complaint is well 
founded ; my reply is that T have made convenience my solc^ 
gujcle^i this respect, and this reply I conceive to be satisfactory. 

As I sai& in my Introduction, medical nomenclature is so 
backward, and for some time t(t come must be so backward, 
that it would be worse than useless to present our names uiidei 
any pretence of system. 

Ill the preparation of this volume I have had the advantage, 

t. 

as hitherto, of .Dr. Eolleston’s valuable assistance. I have also 
to thank Dr. Saundby for kindly revising the article on ''Diabetes 
Insipidus,” by my late friend Dr. Ralfe, who passed away in the 
*prime of life soon after he had placed his manuscript in my hands 

The remainder of the work is in an advanced state, and will 
be published with as little delay as possible. 

THE EDITOR. 


Cambridge, June 1897 . 
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Page xiii., line 2, for “ Westminster” read “ West London.” 


VOL. 111. 

Page 184, last^ine, “ 1G2 ^ read “ 166.” 

Page 487. description of Fig. 20, for “gall” read “gall-bladder.” 



In order to avoid frequent interruption of the text^ the Editoi hub only inserted 
the numbers indicative of items in the lists of ^^Refeienres^’ in cases of emphasis^ 
where two or more references to one aiUhor are in the list, where an author is 
quoted from a work published under another name, or where an authoritative state- 
ment is made without mention of the author^ s name. In ordinary cases an authoi^s 
name is a sufficient indication of the corr^'^ionding item the list. 
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ACUTE KHEUMATISM, OR RHEUMATIC FEVER 


Acute Rheumatism, or Rliaumatie Fever, is a disease more easily descril)ed 
deffnbd. No line of separation can be drawn between the case.s 
' classified as subacute and acute ; and in ^his article acute rheumatism wil I 
be considered as etpii valent to a synovitis accompanied by pyrexia, and 
generally multiple. 

Under the name rheumatism is included a vast me Iley of pathological 
cofiditions having little or no connection Avith each other, except in tin* 
presence of paifi in the muscles or about the joints. The word, at first 
explanatory of the pathology of the morbid condition (the pain being 
attributed to rheum ^ flowing down from the brain and settling in the 
affected part), has now become a convenient term for embracing myalgic, 
neurotic, and arthritic pain dependent on very A’arious causes of Avhose 
nature avc are often ignorant.-^ The inclusion of three very distinct 
affections — gout, osttoarthritis, and gonorrhoeal rheumatism — under the 
head of acute rheui^atisni a itiates to a great extcJit all the sUitistics of 
the disease given })y the older Avriters. 

Sydenham separated acute rheumatism from gout (71), giving an ex- 
cellent clinical description of the disease, and remarking that “ it is,com- 
nionest in autumn, chiefly attacking the young and vigorous he goes on 
to say that it Axry rarely kills the patient. The mortixlity during an 
'acute attack is veiy small, and of those Avho die in the cour^ of the 
attack, death, excepting in cases of hyperpyrexia, is almost invariably diui 
to secondary lesions, such as peri- oi' endocarditis or, more rarel}^ pneumonia 
or pleurisy. T say almost iin ariably, for in very rare instances death 
occurs suddenly Avithout hypeipyrexia or any discoverable injury to 
the lungs or heart. One such case I have seen myself. A girl aged 
nineteen, a nursemaid^ Avas takeirill on May 25th, 1870, with pain in the 
right foot, followed by pain in the legs and hands ; the joints were swollen 
and Aery painful. She Avas admitted to St. Bartholomew's Hospital 
on June 1st. She aams fairly Avell nourished; besides pain in her limbs 

Jejuna, vigila, calea.s Jape, tuque laboia, 
liispira calidiiiii, inodicnin bibe, coiiiprinie tlatuni, 

Haec bene tii .serva si vis depellere rheunia. 

Si liuat ad pectus dicatur rheiiiiia catanhus ; 

Si ad lances, bronchus ; si ad nares, esto coryza. 

Schdn ^^aleruitana, cap. Ixxxii. 

^ Ballouius Is credited witli being the first to use the word rheuniatismal in its jireseiit 
sense. />c rJieumatisino et 1642^ 

" VOL. Til 
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she complained of Ssome discomfort ^ at the epigastriutff ; her tongue wis 
coated, appetite gone, bowels ^costi'^e; therq w^is sop©* vdWifing; the 
urine was high - coloured, vaHialihe, frpe from aifctnnin ; skin moist; 
left knee much swollen. States that she has had Tory little sleep , 
pulse 108, good volume, heart sounds,, jpatiiyal,' respiration normal, 
temperature 99 ’5°. During the afternoon of the day of admission she 
was very restless, and complained of increasing pain at the epigastrium 
and in the pra^cordial region. i\t 9.30 p.m. she suddenly became very 
pale, sick and pulseless, with "pupils widely dilated, and died at 10.15 
P.M.^ Nothing abnormal was found in any organ except very slight 
beading along the margin of the mitral valve. Senator - speaks of 
sudden death occurring in “ paroxysms of palpitation and oppression ” 
not dependent on cardiac complications. 

Prevalence. — Taking the sbV^istics of the British Army, which con- 
sists for the most part of men at the period of life most subject to acute, 
rheumatism, I find that the deaths asciibed to rheumatic fever in the 
years 1889-91 amounted to twenty-seven; that is to say, 101 ip every 
25,000. In the Native Army of India the death-rate is still lower, being 
0-51 in every 25,000. Among our general population the Registrar- 
(.Tcnerars returns for the five years, 1881-85 give ninety-seven per million 
living as the death-rate from this disease ; in the five succeeding years 
(1886-91) the rate had fallen to eighty-nine per million living. The 
mortality from the disease, as given in the Kegistrar-Oenerars returns, 
is therefore no measure of its frequency, nor of the injury inflicted by 
it ; a very large proportion of the deaths attVibutbd to heart disease 
l)eing due to lesions caused by acute rheumatism. cRheumatic fever is 
a ubiquitous disease, and is met with from arctic to torrid zones ; but 
it is more frequent in subtropical and temperate climes. No race of men 
is exempt, although Europeans in the subtropical and warmer temperate 
regions appear to suffer more fre(piently than the natives. 

Mortality. — The actual mortality caused directly by rheumatic fever 
varies bu^ little in the returns I have been able to consult. I find that 
in our own Kogistrar-Generars returns the average number of deaths 
ascribed to rheumatic fever- and rheumatism of the heart for the six years 
1887-92 is 4-67 per thousand of deaths. In Scotland from the returns 
of mortality in the eight pr incipal town^ for the last seven years I find 
it 4*97. In Ireland it is 2‘30,'^ in Payis 4-29,^ in New South Wales 
3’23,® in Queensland 3*02,® in New York City amC Brooklyir 3’48 per 
thousand of deaths from all causes. 

^ See also a somewhat similar case ol Dr. Goodhart’s (41). 

^ Senator (67) refers also to Hathery's case (62), hut on turuiiif' to his reference I find it 
was a case of a girl age<l three, who was seized with dyspnoea and heeame cyanosed, and 
died ten' hours later. Post-mortem, pleurisy ami collapse of lung were found, and ante- 
'mortem clot in the right ventric le. 

^ Average for 8 years. i 

if ,, 3 „ for rheumatism, rheiiiiiatic fever not being separated. 
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ACUTE RHEUMATISM, OR RHEUMATIC FEVER 
1 

Etiology and geographical distribution of rhdUmatie .fever. — In 

) our present ignorc^nce of tlje immed^te causes of the disease, it appears 
to be useless to discuss at any length the. various hypotheses which 
have ascribed it to the presence inT the blood or tissues of an undue 
amount of some of the products of chemical change in our bodies, or 
to* the formation of chemical compounds, not usually present, under the 
influence of fatigue, chill, or some other unfavourable condition. The 
advocates of what has been termed the .nervous origin of rheumatic fever 
have not explained in what way the central nervous system becomes 

r affected ; for it is indubitfjble that many cases occur without any dis- 
coverable irritation of the peripheral nerves. Although no satisfactory 
cviflenc^ has as yet been pf-ocurcd of the constant presence of any single 
"specific micro-organism, yet in not a few of its features the whole course 
of rheumatic fever resembles an infective disease ; moreover the curves of 
its mortality statistics in this country approximate very closely to those 
of pya3mia, puerperal fever, and erysipelas, diseases which are certainly 
associated with specific micro-organisms. The undoubted connection of 
ulcerative endocarditis — which until recent years was not recognised as 
distinct from sfmplc rheumatic disease of the valves of the heart — with 
pyaemia and puerperal fever throws sqjnc doubt on the correctness of the 
curves given by Longstaff from statistics which began nearly forty 
years ago. 

The similarity which acute rheumatism bears in many of its features to 
gout led to the chemical theory of its production ; a theory supported by 
many observers in tllis country, rroiit is said by Fuller to have been the 
first to throw out tVo suggestion that it is due to lactic acid ; and this 
view, further amplified by Todd, was accepted by Fuller as the most prob- 
able of all the theories up to that time propounded. The experiments 
of liichardson were discredited by the more extended ones of Kayhei’ ; 
and the observations of Foster and of Kulz on the occurrence of 
^articular pain and swelling in diabetics under treatment by lactic acid 
have not been confirmed by later experience. Dr. LathtWii in his 
Croonian Lectures considered the exciting cause of rheumatism to be 
the presence of lactic acid together with uric acid, the latter acting 
as an irritant to the nerv^ous centres and to the subsidiary ganglia in 
connection with them; and Haig (44) suggests that any cause pro- 
ducing pyrexia may determine;, the precipitation of uric acid in the 
joints, and thus givp rise to the arthritic symptoms. It is difficult 
to believe that uric acid can give rise in our bodies to such very 
different pathological conditions as those met with in gout and acute 
rheumatism : the similarity is superficial whilst the whole pathological 
and clinical covrse is different. If the evidence in favour of the chemical 
theory of acute rheumatism be unsatisfactory, the same may bo said of* 
the nervous theory first suggested by Dr. J. K. Mitchell sixty years 
ago, and advocated by Can^tatt, Day, and others ; for neither the 
nutritional lesions which occur in and about the articulations in connec- 
tion with spinal degenerative changes, nor those which follow injury 
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to or division of the nerves supplying the jointg, resemble the conditiqns 
met with in acute rheumatism (8). ^ ^ . 

The curves formed by the statistics not only of the mortality of 
acute rheumatism, but also of its occurrence, are very similar to those 
of the infective diseases. I have already stated that the mortality curve 
given by Longstaff is not to be relied upon, as deaths from ulcerativ^e 
endocarditis are included in it. Babes has drawn attention to what 
he calls “ bacterial associations ” ; and has made the rather alarming 
observation that “among 350 hospital patients with non -infectious 
diseases I could hardly find fifty who did not suffer from l^^cterial associa- 
tions, and a great part of the patients with non-infectious diseases died in 
consequence of these bacterial associations.’’ The fact that a considerable 
number of the deaths from ulcerative endocarditis occur in persons who ’ 
have suffered from valvular disease of rheumatic origin leads one to think 
that there may be more truth in Bribes’ statement than one is willing to 
believe. 

Many observers have found micro-m'tjaimnis in acute rheumatism, but 
in most instances they have been staphylococci, streptococci, or other 
organisms belonging to the septic or putrefactive class (56).^ If the state- 
ment of Babes be correct, that “there are months in which all deaths 
in hospital show association with streptococci or with sUiphylococcus 
aureus,” these organisms would naturally be found in the non-fatal cases 
as well. 

Garrod (37) has constiucted charts, from the statistics of Lange in 
Copenhagen and Gabbett in London, showing yhe carves during a series 
of years yielded by first attacks of rheumatic fevej-; atmospheric and 
climatic causes may influence these curves, but no satisfactory evidence has 
yet proved any connection between rainfall, low temperature, or sudden 
changes in this or other atmospheric conditions, and the prevalence of 
the disease. Hirsch, from the absence of any constant meteorological 
influences, and the remarkable fluctuations in the prevalence of the disease 
at the several points which have been carefully watched, considers that ' 
“ rheumatic fever now seems to have an assured place among the acute 
infective diseases.” In the Milroy Lectures of 1895, Dr. Newsholme 
has bro\ight forward a large amount of statistical evidence to support the 
theory that acute rheumatism is one of the infectious diseases. He 
showed that the rates both of the mortality and of the frequency of 
the disease fluctuate in a manner very similar to tlqose of such infectious 
diseases as scarlatina and erysipelas. 

Very interesting observations have been made on the frequency with 
which rheumatic fever occurs in patticular houses^ which tend to support 
the infectious theory of the disease. Dr. Friedlander^ of Leipzig saw 
.twelve cases from the same house in three years ; and during another 
three years met with eighteen cases from two houses. Edlefsen, at 

^ Dr. Mantle describes a bacillus os present in the effusion in the joints and in the blood. 
His observations have not been confirmed. 

^ Quoted by Dr. Newsholme in the Milroy Lectures, 1895. 
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^el, reports that of 728 cases of rheymatic fever occufring in 492 houses, 
he mot with , ^ 

2 cases in one house 100 times. 
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Drs. Ficssinger, Mantle, and Dalton have also recorded the occurrence 
of groups of cages arising within short periods in the same house. 

The British Army, consisting of young men at a time of life prone to 
the.dise^p, and placed under similar conditions as to hygiene, food, and 
work under very various meteorological conditions, affords excellent 
material for comparison. I have abstracted (vide Appendix I.) the 
returns of rheumatic fever from the different stations during the last ten 
years to see if climatic conditions appeared to have any connection with 
the prevalence of the disease. I have also collected (mde Appendix II.) 
the official returns from our colonial dependencies showing the ratios 
which admissions to hospital for rheumatic fever bear to admissions from 
all causes. An examination of both*the military and colonial returns 
bears out the accepted view that rheumatic fever is comparatively rare in 
tropical countries ; whilst its distribution in the su])tropical and temperate 
zones is very capricious, and in no way dependent on the mean tempera- 
ture of the locality. Its prevaleryje at Mauritius, which is just within 
the tropics, appears as an*cxccption ; but it must be remembered that the 
numbers of our tro^)ps there are small, and that the proportion of the 
idieumatic fever cases in the civil hospitids is not equally high. 

That racial differences have some bearing on the question is shoAvn by 
the fact that whilst the average number of attacks per thousand among 
our British troops in India is larger than amongst the same troops when 
^quartered in Scotland and Ireland, the ratio given by our Native Indian 
Army is the lowest of all. 

That chill is probably the most important factor in determining an 
attack of rheumatic fever is not only borne out by general experience, 
but to a certain extent by the geographical distribution of the disease. 
Contrary to what is usually bfilioved, high and dry lands, where the 
temperature varies between wide .limits in the twenty-four hours, appear 
to be particularly concVicivo to rheumatic fever. Thus we find it. of com- 
paratively frequent occurrence in Egypt, the Cape, Central Arabia, and 
the high elevated plateaus of Bavaria and Mexico (46) ; whilst in lower 
and moister localities, of a more even but equally high temperature, it is 
infrequent. Tlhe great fall of temperature which occurs during# some 
months of the year after sunset at our Mediterranean stations may 
a^ccount for theahigh averages yielded by them in our military statistics ; 
but it must also bo borne in mind that Malta ^ fever [vide vol. ii. f. 

^ Dr. Dalton refers to the frequency of the disease at Malta, as possibly strengthening his 
t’lew that it may be caused by feBcal and sewer emanations (18). 
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463] is accompanied by severe arthritic paing; hence cases not truly 
rheumatic may be included in the statistics and raise the aver, age. Un- 
fortunately the military returns during the Crimean War do not afford 
data for comparing the proportion of«cases of rheumatic fever with those of 
rheumatism. Our troops in the Crimean War were exposed to damp and 
great cold as well as fatigue. The only information I find bearing on 
this point is the statement liy Dr. Lyons : “ Rheumatic pericarditis seems 
to have been very rare during our anny s occupation in the Crimea',' not- 
Avithstanding the rigour of the climate.” 

The influence of fatigue and exposure jn a dry aiifl. otherwise salu- » 
brious climate is shown very prominently by the military returns during 
the Egyptian and Cape Wars. In Egypt, during the years that our 
tioops were on active service in the field, the average number of aOmission^ 
for rheumatic fever reached the, high ratio of 29‘68 per 1000 men; and 
in the Cape during the years of the Kaffir War an increase of over 5 per 
cent in the cases of rheumatic fever was seen. 

The United Kingdom, and England in particular, is regarded by many 
Avriters, especially on the Continent, as pre-eminently the country of acute 
rheumatism. It is almost impossible to form any opinioil^ as to the fre- 
c[uency of its occurrence in the United Kingdom. I have arranged in the 
Appendices V. and VI. all the returns that I have obtained from the metro- 
politan and provincial hospitals The returns are very imperfect, and of less 
value than I had hoped ; Avhether as indicating the proportion rheumatic 
fever bears to other diseases, or as shoAving the effect of position, climate, 
nature of the soil, or character of the populaticyh on "the occurrence of the 
disease. How little reliance can be placed on thq^se returns as giving 
information regarding the frequency of the disease in jdiffei’cnt localities 
may be seen from the returns of hospitals in the same town, which differ 
Avidely in the proportionate numl)er of cases to the sum total of the 
medical cases treated : for instance, there is a difference of 2*40 per cent 
betAvecn the returns of the Royal Infirmary and the Royal Southern 
llospitaV Liverpool ; and a still greater difference betAveen the returns 
of the Salford Royal Hospital and the Manchester Royal Infirmary. 

The population of oui- large manufacturing centres appears to suffer 
more than that of our rural districts ; but this may be due to the larger 
proportion of cases in country districtB treated in their oAvn homes. 
The returns from the East Coast are loAvcr than those from the West ; but 
Avith the exception of Newcastle there are no returns from large towns, 
such as Hull and Hartlepool. The preA^alence of the disease in the Isle 
of Man and Whitehaven is remarkable. 

Scotland suffers less than England, corroborating the evidence given 
by the military returns ; and there is no proof that the disease is less fre- 
^ (^uent, as has been stilted, in Cornwall Guernsey, and the Isle of Wight 
than in many other parts of the United Kingdom of ecpii^l size. Senator 

^ I Hud that in the ten years 1882-91, 235 deaths in Cornwall are asenhed to rheumatii 
fever and rheiiinatisin of the heart ; and a correspondent who practises at Redmth says : 

“ Cases of acute rheumatism are not infrequent in my own practice.” 
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(fiiotes London as having the highest percentage of *iny European cit}^ , 
and gives its average as 1 1 '5 per ‘cent of the sum toUd of disease. 
This avemge very greatly Exceeds that now found in the statistics of the 
London hospitals ; and I find that au examination of the cases treated in 
the clinics of the physicians of the Charite Hospital, BcM’lin, during the 
years 1889-94 give very much the same i)erccntage of cases of rheumatic 
fever (4*87) as those yielded by the medical sbitistics of St. Birtholomcws 
Hospital. Rheumatic fever, as Hirsch has remarked, is “ ubiquitous, 
and is more evenly spread over the woNd than is ordinarily stated.’’ 

Influence of seasons (37). — That seasonal changes play some ])art in tlie 
prevalence of Iheumatic fe^d• is undoubted. All the collected sbitistics 
show fluctuations in the ^curves of its fre(iuency during the vario\is 
jMiKjfnths ^)f the year, which appear faii-ly constant in the localities wheui 
the stiitistics are comihled, Imt present great discrepancies when compar(Ml 
with those drawn up in other places.^ Dr. Newsholme attributes the 
])i evalence of rheumatic fever at different times to the influence of ground 
water. He considers that low ground water is an indication of cerbiin 
coiiditiftns of dryness and temperature of the subsoil favourable to the 
growth of the: telluric contagiuni of iheumatic fever ; Avhilst admitting 
that low ground water unassociated with th(‘ other necessary conditions 
may not be producti\e of rheumatief fe^'er, he contends that we nev(‘i’ 
find excess oi- jirevalence of rheumatic f(*^er Avith a high level of grouml 
water. Somewhat similar conclusions have been ai’rived at by Dr. L. 
AVeber. In London the old and widespicad belief that the disease is 
most common in the^autivmn appears well founded. 

Dr. (rabbett tabulated ^000 cases of rheumatic fever, admitted to 
the London Hospital during the nine years 1873-81, accoi'ding to the 
months; and I have arranged his figures in the form of a chart for coin- 
parison with that drawn up by Mr. L. C. P. Phillips of 1998 cases at 
St. Bartholomew’s Hospital duiing the Dvelve years 1882-93. 

It will be seen that in each series the curve made by the numbers of 
‘first attacks is identical with that ma(h^ by the Avhole number of paticnits. 
It will also be noted that the curves made by Dr. Gabbett’s figures aie 
almost identical Avith those at St. Ikirtliolomew’s Hospital during a jieriod 
subsequent to the nine years tabulated by Dr. Gabbctt ; the only differ- 
ence is that at tin? London klosp^al the maximum is niaclied in Novembei, 
Avhereas in Mr. Phillip’s chart the maximum is found in October : this 
difference is probably due to the'Jjondon Hospitid chart dealing Avith the. 
admissions, Avhilst tMt of St. Bartholomew’s deals Avith the onset of the 
symptoms. 

The monthly curve of the incidence of rheumatic fever on the 
metropolitan population is remarkably similar to that of enteric fever. 
In both diseases the number of attjicks falls during January, ?ind is. 
at its loAvest during February, March, April, May, and June ; then 
enteric fever flSgins to rise, and goes up Avith a liound during July ai^d 
August, attaining its maximum in September and October, and then 
rapidly sinking. Rheumatic fever does not rise in numbers until later 
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in the year, whciu it leaps up and attains its maximum in October, and 
begins to '^subside again. The constancy of these seasonal ^variations 




Chart 2.— Cases of rheumatic fever in St. Bartholomew’s Hospitnl^^i 882-93. 

lends probability to the infective theory of rheumatic fever, and supports 
the view that its immediate cause is a micro-organism capable of multipli- 
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cation in a suitable nidus outside our bodies. The »constan<y of the 
seasonal curve seems to be opposed •to the theory advancccf by Dr. 
‘'Xewsholme of a connection' between* the prevalence of rheumatic fever 
and a low level of ground water. I, cannot Uiink that London, where 
the bulk of the rain that falls runs off on the surface, and whore the subsoil 
is drained by railway tunnels and cuttings and sewers, can have any great 
\ariations in the level of the ground water; or that for twenty-one years 
it should vary so uniformly. 



Chart 3 — Iiu'nlencp of Piiteiic fpvci in Lomloii ioi twel’. o iiionllis. 

Sr.v (37). — It is generally stated that acute I’heumatism is more preva- 
lent in men than in women, owin*g to their greater liability to exposure 
in the course of their work. This explanation of the greater frequency of 
the disease in men, if it exists, cannot be maintained. In London, if not 
(‘Isewhere, the disease is as common, if not commoner, among indoor 
'vorkers as among those following outdoor employments ; and the figures 
given above show that it is most prevalent at a season of the year when 
the weather is not usually severe, and is least prevalent din ing February, 
March, and April, the three months in which outdoor workers here ara 
exposed to great vicissitudes of temperature and weather. The relative 
fi’equency of the disease in the sexes is an extremely difficult fact to 
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ascertain ; the st^xtistics of various writers differ very widely. At' St. 
Bartholomew’s, and at most of the other metropolitan hospitals whose 
figures I have gone through, the nlimbers of the two sexes arc nearly the 
same, the excess being slightly pn the side of the men ; and it must be 
remembered that in most hospitals the medical beds for men exceed in 
number those for women. Women are particularly liable to the disease 
when exhausted by parturition and prolonged lactiition ; but the numbers 
given in the older st^itistics must be received with caution, as manty cases 
of puerperal septicsemia or pyaemia are included, and a considerable 
fraction of the alleged acute rheumatic attacks are not true rhcumatii^* 
fever, but the acute stage of chronic osteoarthritis. 

Age . — In considering the influence of age on the disease first attacks 
only should be regarded; for the tendency of rheumatic* patici its 'to 
frequent attiicks at short intervals falsifies any deductions which can 
be made from the gencial statistics of the disease. Acute rheumatism 
is essentially a disease of adolescence and early man and Avomanhood. 
Of 253 instances of first attacks of which I have records — 


16 were under 10 years of age = 6‘32 pej*. cent. 
100 between 10 and 20 years of age = 39-52 ,, 
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These figures show the greater liability of youth and early adult life. 
Still no period of life is exempt; the disease has been described in a 
baby of twenty-three days, and in another of four Aveeks (67) ; and a first 
attack from Avhich a perfect recovery Avas made is reported in a man 
over eighty (15). 

Ilerhiity . — That some families are predisposed to the disease is shown 
by the frequency Avith ANdiich Ave see several children in the same family 
affected sooner or later by it. Dr. Cheadle is of opinion that the 
tendency to rheumatism is transmittqfl as strongly as the tendcTicy to 
gout ; and that hereditary ])rcdisposition is found in 20 per cent of 
rheumatic children. Dr. L. Weber (7’7) uses the recurrence of rheumatic 
fever in scA'^eral members of the same family as aVi argument in favour of 
its being “ a house disease, the underground of houses in certain loccdities 
being infiltrated Avith the virus, which Avill be set free after prolonged 
dryness.” The occurrence of rheumatic fever in phthisical subjects is 
not t-ery uncommon. I have met Avith families in whom fnere appeared to 
be a very strong proclivity to tubercular disease and rheumatic fever; and 
with one in Avhich nearly all the children suffered eitheFfrom rheumatic 
fever or tubercular disease of the lungs. I have also known several 
instances of tubercular phthisis, beginning shortly after an attack of 
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rheumatic fever ^ associated with severe valvular mistthief, in which 1 
Jiad no^doybt that the tubercular disease was really subsequent to the 
iittack of rheumatism. Statistics of heredity, where we hfive to deal 
with an ill-defined disease, easily confeunded with gout and rheumatism, 
appear to me to have little value, and those drawn up from hos- 
pital patients to be quite worthless;- that the disease is hereditary 
111 the same way as gout or insanity seems to me to require further 
eviderfee. 


Symptoms. — The on^et of rheumatic fever is in most cases gradual ; a 
Jew days of malaise accompipiied by pains in the limbs and freijuently 
associated with slight sore throat is a common mode: well-marked rigors are 
unusual, Imt chilliness is oftsn complained of; the temperature is raised ; 
.qipelite i&'lost; the tongue becomes furred, often thickly coated, in 
severe eas(;s the tip and edges may be red, but in milder cases are pallid 
and the whole organ flabby. Pain usually begins in one of the larger 
joints — the knee, hip, elbow, ankle or shoulder. 

With the appearance of pain and swelling in the joints the fe^cr 
iiici^ases ; the temperature may rise to lO.'^' F. or moi e, but in 
hospital practice the \ast majority of patients when admitted Inue a 
temperature varying between lOT' and 103" F. The face is flushed; 
the pulse becomes nioie frequent; tliirsl increases, and there is complete 
anorexia ; constipation is usually present. The severity of the pain 
iwevents sleep; delirium even in severe cases is rare. The joint or 
joints first affected may remain the scat of pain or recover ; but by 
the thiid or fourth ^day ^from the beginning of the illness ])ain and 
swelling have commqnly attacked several joints in succession, the pain 
parsing off' in one ^as it increases in another : in this way nearly all the 
larger joints of the extremities may be affected; more rai'cly the sterno- 
clavicular and intervertebial joints also sufl'ei’. 

One of the most striking features of the disease is the condition of 
the skin. Notwithstanding the pyrexia, the skin does not feel hot to 
the touch ; excepting in hyperpyrexia, it is moist and piirspii ing, and 
m by far the greater number of cases the sweating is c-xcessive. The 
inine from the first is high-coloured, scanty, of high specific gravity, 
strongly acid, and deposits on cooling a copious pi-ecipitate of urates ; 
not infrequently it contains crystals of uric acid. When the fever is at 
Its height a small quantity of albumin is often present in it. Th(‘, 
fhiration of the fever is variable; in previously healthy young adults, 
]>rovided they escape pericarditis or severe endociirditis, the acute 
symptoms, when uninfluenced by drugs, frequently subside in eight or 
nine days, and convalescence is established in another ten days.'^ 

Such, very briefly, is the clinical aspect of the onset and course of 


^ I>. J. A. Austen (3) publisliu<l four cases of rheumatic fever followed by lung disease, 

>ut it ij, not clear, +hat in hi.s cases the tubercular <hsease of tlie lung ^vas not in existence 
•elore the rheuniatiMii. 


for the relative frequency ol rheiiinatic lever in the families of rheumatic and other 
patients, vide (37). 

1 ide Sir William Gull and Dr. Sutton’s p.ai>er (43). 
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rheumatic fever of moderate severity, unaccompanied by either cai;fiiac 
or pulmonary complications. It js necessary, however, tOr examine a 
little more closely into it^ course and the symptoms presented. 

Though the onset is usually gradual^ it is occasionally quite sudden. I 
have known it appear with excruciating pain coming on suddenly in a 
joint, and incapacitating the sufferer from walking homo. When rfgors 
occur they are often frequent and of moderate severity. Whilst the 
duration of the fever in uncomplicated and favourable cases maj^be as 
above stated, much more commonly it runs a protracted course, the acute 
symptoms subsiding and recrudescing agairv and again. , The occurrence 
of genuine relapses is also common under any form of treatment ; among 
my own 859 cases 127, or 14*78 per cent, h^d relapses^ which occurred 
with nearly equal frequency in first and second attacks, biit 'were less 
often met with in third or subsequent ones. Age, under forty, appears to 
have little influence ; as in 

34 patients under 10 years of age 5 relapsed = 17*64 per cent. 
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The average stay of patients in hospitiil is a very imperfect guide to 
the duration of the disease ; a few prolonged casrs greatly increase the 
average of the whole. I find that for my own cases the average stay has 
been thirty-two days, and that neither age nor the occurrence of previous 
attacks has much effect in increasing or reducing the length of their 
stay in hospital. 

*rho temperature rises rapidly with the joint pains. Wunderlich 
truly remarks that “in an overwhelming majority of hospital cases the 
maximum temperature is reached either on the day of admission or 
almost directly after.” My observation completely agrees with this, and 
there can be but little doubt that it is due to the fatigue and distress 
caused to the sufferers by their removal to hospital 3 499 had in the 
evening of the day of admission a tenyierature between 101° and 103° 
F. ; in 142 the temperature was between 103° and 104°, and in only 
twenty-three did it exceed 104°. In the largo majority of the cases these 
were the highest temperatures recorded durii^g their attack. The 
temperature, excepting in cases of hyperpyrexia, is highest in the evening. 
The advent of pericarditis or severe endocarditis is generally, though by 
no means invariably, marked by a rise in temperature ; and the same 
may'be said of pneumonia or pleurisy. When treated'^ with salicylates 
the temperature of the patients has seldom remained above the normal 

• 

' This average of relapses is considerably lower than that given as occurring in Gny’^^ 
Hospital in cases treated with salicylates or its allies (26). This may be due to my not con- 
sidering a mere recurrence of pain without a rise in temperature as a relapse. 
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jiftei; the fourth or fifth day in hospitjil, and in a larg^ numbqr of the 
^•ases it^sin^s to normal in from forty-^ight to seventy-two hours. 

Sleeplessness, which is very commonly complained of, results rather 
from the severity of the pain in the joints than from mental excitability ; 
and as soon as the pain is relieved complaints of want of sleep are seldom 
made. Delirium is exceptional ; in those who have been guilty of 
alcoholic excesses one occasionally meets with a condition resembling 
delirium tremens. In a few cases, chiefly among women, the salicylate 
treatment pushed too freely has produced some slight wandering of mind. 

,, Joints. — Thq affected joints are swollen, the skin over them has 
a florid blush, and serous exudation takes place into their cavities, 
into the tissues surrounding them, or into both. Even when neither 
lediicss nl)V swelling is perceptible, so long as a joint is in pain in- 
creased heat can usually be perceived by the hand laid on it. When in 
pain the joints are kept by the sufferers in characteristic positions : the 
knees slightly flexed, the ankles extended, the elbows flexed, the wrists 
extended, and the fingers of the hand slightly turned towards the ulnar 
side of tlie limb. One of the most characteiistic features of the disease 
IS the migratory nature of the joint affection. The joint which one day 
IS swollen, red, and acutely painful may be found on the following day free 
from pain and only a little stift on movement; whilst others, normal on the 
preceding day, are now the scat of swelling and violent pain. The swollen 
tissues round the joint seldom pit on pressure, and des(pjamation of the 
(ipidermis does not occur, as is so frequently the case after acute gout. 
(Ipportunities for examining joints Avhich at the time of death were the 
st;at of acute rheumatic inflammation are so infrequent that we can siiy 
little as to their patliological condition. In the larger joints remains of a 
serous effusion and occasionally flakes of lymph are found ; and less 
frequently a layer of lymph has been observed on the synovial membrane. 
J)r. Moxon ( 26 ) found the sheath of the extensor tendons of the wrist 
full of opaque serum and masses of greenish yellow lymph ; and Dr. Vivian 
Toorc has described a very similar condition in the joints of a , patient 
who died of hyperpyrexia. The cases of suppuration of the joints described 
by the older pathologists we now know were due in most instances to 
pyiemia, in some to gonorrhoeal rheumatism. 

The condition of the skin is remarkable, the patients sweat most pro- 
fusely ; even now, when it is no longer the custom to heap unnecessary 
blankets on the perspiring sufferers, excessive sweating is one of their 
iiiost frequent complaints. Beads of perspiration collect on the forehead 
and temples, and run down into the eyes, adding to their discomfort; and 
the extremities perspire as profusely as the head and body. Very 
different statements have been made as to the chemical reaction of^ the 
perspiration. It is commonly said to have a sour smell and acid 
reaction ; of the sour smell about rheumatic patients there can be no 
<loubt, and that it is due to excessive perspiration is equally true ; but ^ 
that this is caused by any abnormal constituents in the perspiration is 
uot proved : it is duo, I believe, to fermentative changes which take place 
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in the pcrspiratidh after it is pourM out. Exactly the same smell is^pre- 
sent about persons in perfect health who do not change their vndorclothesj 
after free perspiration induced by exercise and physical labour. Normal 
sweat is such a complex substanbe, and differs so greatly with the parts 
of the body where it is secreted, that little value is to be attached 
to observations recorded in rheumatic fever ; according to my owiT ex- 
perience, based upon a large number of observations made upon carefully i 
cleaned skin ; the perspiration on the face and chest is usually feebly 
acid, as it is under ordinary circumstances in health. ‘ 

In connection with the excessive sweating sudamina (14) are oO 
frequent occurrence ; they arc essentially the same as those which occui- 
in scarlatina, typhoid, and other febrile stated accompanied by^free sweat- 
ing ; but they do not run (piite the same course. In rheumatism they 'go 
through changes rarely if evcr<ficen in other conditions. The vesicles, at 
first clear, and in fact only visible in certain lights, become much more 
perceptible, their contents become milky and opaque, and their bases 
are surrounded by a minute ring of redness. Senator, speaking of 
sudamina, says they are often associated with miliaria rubra un- 
doubtedly caused by the irritating effect of the copious secretion on the 
skin.” I feel sure that the vesicles of miliaria rubra in rheumatism are 
the later stage of sudamina. The contents of the vesicles in the clear 
stage give an acid reaction to litmus paper ; after becoming milky they 
are usually, if not always, neutral or feebly alkaline. 

Urine , — The elaborate researches which have been made into the 
condition of the urine in rheumatic fever haVe neft; thrown any light on 
the nature of the disease. The urine presents th'' same features as in 
other pyrexial conditions. Notwithstanding that patients are kept cn a, 
fluid diet, and that the thirst almost always present induces them to 
drink freely, the excessive loss of water by sweating usually reduces the 
quantity of urine passed below the normal amount. In colour it is a 
reddish yellow of varying intensity, and the specific gravity high (from 
1020 tc 1030) ; it is clear when first passed, and, unless the patient is under 
treatment, invariably deposits on cooling a heavy precipitate of pinkish 
or fawn-coloured urates ; crystals of uric acid are not infrequent. The 
heightened colour of the urine depends on the presence of a large quantity 
of hsematoporphyrin and a smaller quantity of urobilin. Dr. Garrod (38) 
failed to find any relation between the, severity of the rheumatic attacks, 
or the destruction of blood corpuscles, and the £qnount of the colouring 
matter. The high specific giuvity is due, not to an increase in the total^ 
amount of solids excreted, but to the diminished quantity of water 
passed. Senator states that the amount of urea passed exceeds the 
normal, notwithstanding that the diet may be very poor in albuminous 
substances. In cases treated by blistering fibrinuria has been observed. . 

Complications/ — Endocarditis, pericarditis, and, m iess degree, myo- 

^ The association of palpitation and dilatation of the heart in young persons will* 
rheumatism was (according to Dr. M. Baillie) first discovered in 1780 by Dr. David Pitcairn, 
physician to St. Bartholomew’s Hospital (8). 
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carditis, can hardly be considered complications of acute rheuftiatism ; 
U5icy are'just as much part of the dis«ase as the affection of the joints. 
As wo see certain joints escape, so in some case^we find no affection of 
the lining or investing membrane of £lie muscular tissue of the heart. 
The statistics of the frequency with which the different structures of the 
heart* are involved in the disease are bewildering ; partly from their 
number^, partly from the different modes in which they have been drawn 
up, the majority of them having been collected to prove the advantage 
of some particular mode of treatment. I shall therefore confine myself 
tf) my own experisnee. 

Endocarditis affects the sexes equally. It is difficult, perhaps 
im£psi?ible,jb^ determine during an attack when endocarditis begins, for it 
gives rise to no special symptoms ; but, in a large majority of cases, if no 
endocardial murmur be present during the 4irst ten days of an attack the 
endocardium escapes.^ 

Pericarditis, on the other hand, occurs more frequently among men 
than women, and frequently begins at a much later period in the 
attaclc than endocarditis. It is usually stated that pericarditis is three 
times as frequent in men as in Avomen; my oAvn cases do not shoAV 
nearly so large a prepondcra?icc of men. •Out of 437 male patients peri- 
carditis occurred in 65, and in 422 female cases in 42 ; that is to say, 
14*87 per cent of the former, 9*95 per cent of the latter, and 12*45 for 
the whole number.'^ The risk of pericarditis is much greater in first 
attacks than in subsequent ones ; out^of 260 first attacks, 41, or 15*00 
per cent, had pericarditis. The figures for first attacks show that age 
has nearly as importafit a bearing on the risk of pericarditis as it will 
be shown to have on‘ endocarditis. 

The onset of pericarditis is often attended by no special symptoms ; 
neither pulse, respiration, nor general condition is altered. In otlfer 
cases, before any pericardial rub can be detected, an increased frequency 
of ^ulse, a sense of oppression or pain in the cardiac region, increase in 
temperature, and an alteration in the sounds of the heart are 'to be 
o])scrved. Clinically the important symptom is not so much the presence 
of pericardial friction as the extent of the prfccordial dulness, which is a 
measure of the amount of effusion present. The effusion usually consists 
of organisable lymph, and it is often very large : fluid effusion is less 
frequent ; when present it is generally serous, and rarely becomes purulent 
or blood-stained. In tjr*e seventy-nine cases of paracentesis pericardii 
^llected by Dr. S. West (78), elcA^en, or possibly twelve, took place in the 
course of rheumatic fever. In the doubtful case pus Avas evacuated ; in 
all the others the effusion was serum, or blood-stained serum ; and, except- 
ing in one instance where two pints were evacuated, the amount was small. 
The lymph is adherent to both the parietal and visceral layers of the 

^ On this point .see also Gull and Sutton (43). 

^ The risk of drawing conclusions from statistics, unless the numbers are very large, is 
‘Veil shown in these figures, for the inclusion of my second series of cases, only 106 m 
uimber, raised the percentage in women more than 2 per cent. 
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pericardium ; arid its free surface?^, owing to the movements of the bmr 
become roughened in a peculiar manner, presenting a shaggy or hone;) 
combed appearance closely resembling tripe. When much lymph is priu- 
sent it collects in large masses in the auriculo-ventricular groove and about 
the auricles. Pericarditis in cases terminating fatally is seldom un- 
associated with endocarditis. Clinical experience and the results of many 
post-mortem investigations show that it may be recovered from without 
leaving serious mischief \ evep when the surfaces of the pericardium 
become adherent little harm appears to result unless the adhesions be 
dense and thick, or the parietal portion of i the pericardium is also adhei'^ 
ent to the pleura or wall of the chest. 

Dr. Cheadle has drawn attention to*" the grave results of peri- 
carditis in children, from its interference with the growth and nutrition 
of the heart ; and Dr. Sturgea to the increased risks that are occasioned 
by its presence. As these conditions will be treated of in the article on 
“ Acute Rheumatism in Children ” I will not further allude to them. 

The presence of endocarditis of greater or less severity is a very com- 
mon accompaniment of the disease, and forms its most serious feature , 
as it leads to lasting and progressive degeneration of the cardiac valves. 
The endocardium over the mitred ^alve is especially prone to be attacked. 
Affections of the aortic valves alone arc, comparatively speaking, rare , 
when they are involved, disease of the mitral valves also is almost always 
present (68). Endocarditis, either recent or old, was noted in about 
one-half of my own cases. The lif^bility to endocarditis diminishes with 
the age. Dr. David Pitcairn’s original observations on the connection 
between palpitation, dilaUition of the heart, and r heumatism related to 
young persons; and Sir Thomas Watson says, “d have known only, 
three persons pass through acute rheumatism with an untouched heart 
prior to the age of puberty, and in two of them I am by no means ’ 
certain that the articular disease was true rheumatism.” My own experi- 
ence is very much the same. Among my hospital cases, in 
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Taking first attacks, the percentage remains much the same during 
the^first two decades, but decreases notably afterwards. 
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*In two of the four patients under ten, who are tabulated as escaping 
jjndocarditi^ pericarditis occurred ; but* the sounds and size of tTie heart 
wore normal on discharge from hospitjfl. 

The above figures show very strikingly that acute rheumatism is a 
disease of youth and early adult age, and that the younger the sufferers 
the greater the liability to cardiac implication. 

Myocarditis , — It is probable that in all but the slightest cases of peri- 
carditiu a certain amount of myocarditis is present ; in fatal cases, in which 
pericarditis is the cause of death, the outdr layer of the muscular tissue 

the heart is often found affected — either dark and infiltrated with 
leucocytes, or pale and of a yellowish hue, showing degenerative changes 
under the microscope ; a similar but less marked condition is occasionally 
foffiM in tHtf muscular tissue subjacent to the endocardium. Dr. S. West 
(79) has drawn attention to dilatation of the heart occurring in rheumatic 
fever, or as an early sequel of it ; and he ^as recorded a case in which 
well-marked symptoms of cardiac failure occurred without any evidence 
of endo- or pericarditis. A fatal case was met with, at St. Thomases 
Hospital, *in which acute granular degeneration of the muscular tissue 
was found after cteath ; but in this instance pericarditis was present also. 
Somewhat similar cases have been recorded by Dr. Maclagan. Among 
my own cases I have met with a few* in which an increased area of 
cardiac dulness, feeble first sound of the heart, and weakness of the 
pulse, have been present without any evidence of valvular or pericardial 
lesion ; but how far the condition was due to an acute change in 
the heart’s muscle I oannot venturi to say. Rheumatic myocarditis, 
apart from peri- or eijdocarditis, I have never seen in the post-mortem 
room. 

I * * 

The clinical course and the effects of rheumatic inflammation of the 
heart and its coverings in young children differ in many respects frpm 
what we meet with in adults. The same may bo said of rheumatic fever 
itself ; for in young children the fever, as measured by the temperature, is 
seldom high, and the joint pains arc slight. As acute rheumatism in 
young children will form a separate article in this work, the subject will 
not be further considered here. After the age of twelve or fourteen the 
symptoms present resemble those of adults. 

The diagnosis of rheumatic fever, excepting in young children, seldom 
presents serious difficulty ; nevertheless there are some conditions which 
may be mistaken for it, and occasionally it is impossible to form a differential 
diagnosis until the case Ifas been under observation for some time. Osteo- 
5;rthritis in women who have been exhausted by child-bearing and lacta- 
tion begins, I believe, much more frequently in an acute or subacute 
manner than is generally supposed. I have seen many cases beginning 
with slight fever and joint-pains resembling those of rheumatic fever, in 
which there was no tendency to cardiac affections, and no response to 
salicylate treatment ; such patients after a time have slowly improved, 
but have been left with stiffness and some enlargement about the affected 
joints, and were destined, I fear, to become the victims of chronic osteo- 
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arthritis. Gonorrjioeal rheumatism — or, more properly, synovitis — may be 
recogniseH by the presence or hfetory of a *urethral discharge, by '^the 
condition of the affected joints, and^by the fixity of the pain ib them. 

Pyoemia^ secondary to acute necrosis or osteomyelitis of some of the 
long bones — most commonly the tibia or fibula — or to disease of the 
petrous portion of the temporal, or less frequently to ulcerative endo- 
carditis, which itself may be secondary to rheumatic affection of the 
valves, is the state most commonly confounded with acute rheumatism. 
The rarity of rigors in rheumatism, and their frequency and severity in 
pyaemia, may prevent this error : in acute necrosis of the long bones there ^ 
are usually general swelling and tenderness ^of the limb ‘kffccted, together 
with cedema ; and in disease of the petrous bone either a history of a 
discharge from the ear, or the presence of it, together with tend rnessovor 
the mastoid process and some puffiness about the tissues in its neighbour- 
hood. In pyaemia the joint or' joints affected remain so, and the pain and 
swelling do not shift. The condition of the skin is also a guide — the 
skin in the pyaemic cases being often hot and burning, and rarely per- 
spiring to the same degree as in rheumatic fever. When pytemia is a 
part of ulcerative endocarditis the temperature has usually a decidedly 
hectic character ; frequently there are tenderness and enlargement of 
the spleen due to infarction, aiid albumin and blood due to the same 
cause in the kidneys may be present in the urine. 

A first attack of goiit in a young subject may be another cause of hesita- 
tion for a time, but attention to the history and the absence of cardiac 
mischief will leave little doubt as to the diagnosis. ]n infants I have known 
scurvy lickets mistaken for rheumatism ; in older children the swelling and 
tenderness accompanying haemorrhage into a joint in hcemophilia simulate 
rheumatism very closely. The muscular and arthritic pains accompany- ' 
ing^ the early stages of spiml disease are often taken to be rheumatic, l)ut 
they can hardly be confounded with rheumatic fever. Among the rarer 
conditions which should bo mentioned is glanders, which at the outset is 
not infrequently mistaken for rheumatic fever. 

Treatment. — While we remain as ignorant as we are at present of 
the immediate cause of acute rheumatism, its treatment remains in one 
sense empirical. It is profitless to go at length into the various methods 
of treatment which have been in vogue at different times since Sydenham 
first clearly defined the disease, and treated it (with the great exception 
of bleeding) on the principles by which it is treated now ; nevertheless 
it will be advisable to review very briefly the methods that have been 
used. Sydenham (71) says, “No one doubts the inflammatory nature oi' 
pleurisy, and the blood of rheumatism is as like the blood of pleurisy as 
one egg is another. Hence the cure is to be sought in blood-letting.’’ 
We'^can no longer uphold the father of modern clinical medicine in this 
view, but his rules as to regimen and diet still hold good. Nor should 
it be forgotten that he says (72), “With young persdfis and those who 
have not over-indulged in wine, rheumatism may be dispelled by sparer , 
and cooling diet, provided that it be moderately nourishing. This will 
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often do as well as repeated bleedings, which are bwt badly borne.” 
Sydfinham’s teaching and practice held their ground until the niiddle of 
the present ^century, and it was chiefijr due to the practice and teaching 
of Latham, Todd, Watson and Corrigan that* the profession in this 
country recognised the error of venesection. Thus Latham says, “ I have 
seldqm employed venesection, and never largely ” : Todd says, “ My 
experience leads me to value very lightly the efficacy of general bleeding 
in inflammation of the heart ” ; and Watson, “ I seldom open a vein in 
these cases.” The French school at the beginning of this century carried 
j enesection to extreme excess, and somewhat later Bouillaud, to whom we 
owe much for his* demonstrations of the connection between rheumatism 
and heart disease, was perhaps the greatest bleeder of them all. As 
blf«iding fdtbiiito disuse imrgation came in. Dr. Macleod (55), indeed, 
embraced both in his severe discipline ; and Dr. Hope made use of calomel 
and opium together with salts and senna iiT doses sufficient to ensure four 
or five stools daily. 

The alkaline system of treatment Avas lirought into general promi- 
nence by •Fuller (34), and Avas adopted by the bulk of practitioners 
in this country ; gthough it never had the same popularity on the Con- 
tinent. Founded on the theory that rheumatism was due to the jiresence 
of an acid in the blood, it Avas thought that if this acidity could be 
neutralised benefit to the patient Avould ensue. 

The alkaline treatment still has strong supporters in this country, 
and I think it cannot be denied that it is beneficial ; by depressing the 
heart’s action it tends, to lessen the^ danger of the occurrence of peri- 
carditis, and possibly of endocarditis. Its greatest benefit Avas that its 
adoption led to the Siminution or abandonment of the treatment by 
'mercurials, which had been so universally inflicted on sufferers from 
endo- or pericarditis. ^ 

We noAv can ascribe little or no therapeutic A^alue to the lemon 
juice treatment first introduced by Oavcu Kees (64), and used by 
Lebert and others abroad. Lebert made a very careful trial of it, 
giving the juice in increasing doses until six ounces a day Avere arrived 
at. It appears to me hardly necessary to do more than mention col- 
chicum, veratria, aconite, tartar emetic, quinine, and other Avell-known 
<lrug8, which have each in their tiifie been recommended on high author- 
ity ; nor the more recently introduced antipyrin, pheiiacetin, and tri- 
niethylamine, which reduce the temperature indeed, but appear to have no 
really beneficial action*^ on the disease. The marked anaemia which 
Accompanies and follows acute rheumatism led to the administration of 
iron, especially the perchloride ; but experience has shown that in the 
acute stage it is useless if not injurious. 

The general ^perience that the fever and the pain in the joints* are 
increased by movement, has led to the method of treating these cases by 
mechanical fixatioR of the joints with plaster of Paris or starch bandages 
good results are said to have folloAved this plan, but I have no experience 
of it myself, and it has been little tried in this country. For a time the 
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treatment by blistering over or near the affected joints, so stroifgly 
advocatAi by Davies, was in faVbur; but no one, I think, would iiow 
maintain that it was of any assistance in the elimination of' the morbirf 
matter. Injection of various substances into the tissues surrounding the 
affected joints has been practised : Senator speaks favourably of his ex- 
perience of Kunze’s method (48), of injecting a 1 per cent solution of 
carbolic acid; and Dr. Gillespie has recorded some cases in which a 10 
per cent solution was used with marked success so far as the relief of the 
pain was concerned. 

Esmarch (25) and Stromeyer recommend the application of cold^ 
compresses or ice-bags, and many years ago Drt Dovar says of 
rheumatism : “ This is likewise a highly inflammatory fever ; the blood 
does not appear more pleuritical or sizey in any distempe^t'TthanMhds. 
Bleeding in this case is no remedy. I myself have known many lose 
a hundred ounces of blood an6 more without relief. The cure is much 
easier performed without that operation. Immersion in cold water is a 
remedy of singular use, as is evident from many hundreds that have 
been cured by cold water.” " a 

The use of willow bark in the treatment of intermittent and other 
fevers has been advocated, from time to time, for more than a hundred 
years (74); its virtues have b^n considered by some observers to be 
superior to those of cinchona. With the advance of chemical knowledge 
its active principle, salicin, was recommended for the same uses about 
sixty-five years ago (7), and about thirty years later salicylic acid was 
introduced to medical practice ; at first mainly as jj- disinfectant. Almost 
simultaneously salicylic acid in Germany (65, 69) and salicin in this country 
were used for the treatment of acute rheumaiism ; and the results 
obtained were so favourable that the treatment of acute rheumatism by 
salicin, salicylic acid, or its compounds, quickly became general. The 
inconveniences in the use of salicylic acid were great; it is insoluble, 
disagreeable to take, and causes not infrequently gastric and intestinal 
irritation : it was soon found that its alkaline salts had the same 
beneficial effects without the disadvantages, and in this country sali- 
cylate of soda is used almost to the exclusion of other compounds. 
Salicin has not so great an influence over the disease, so far as my 
experience goes, as the soda salt ; but it is useful in those cases in which 
the salicylate is ill tolerated. 

I have seldom, if ever, seen seriotis or alarming symptoms produced 
by salicylate of soda, similar to those described ''by Dr. Greenhow, and 
alluded to by Sir William Broadbent and others, when due care waf^* 
taken to diminish the quantity given as its effects are manifested. In 
cases of pericarditis, where myocarditis may be present without our 
knowledge, caution must be exercised in the use of sa'iicylate, and the 
force and frequency of the pulse be noted at frequent intervals. Cere- 
,bral symptoms have been more frequently observed, iSbt only the deaf- 
ness, singing in the ears, buzzing and sound of rushing of water in the 
head which occur whenever the drug is pushed a little too far, but decided 
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warviering of the mind. .This has occurred in my "experience more 
frequently ki women than in men, and* has occasionally taken place before 
the patients appeared to be fully under the influence of the drug. 

Experience shows that the most favourable treatment for cases of 
ordinary severity is as follows : — Twenty-grain doses of salicylate of soda 
every two or three hours until the patient is fully under the influence of 
the drug and the pain in the joints relieved, which usually happens in 
twenty-four hours or less ; the drug shopjd then be reduced in quantity, 
and as soon as the pain is gone and the temperature fallen to normal, the 
Amount should hfi farther reduced to half a drachm or a drachm in the 
twenty-four hours. This small dose should be continued for ten to 
fourteen (hiys ; indeed its Continued administration appears to have a 
deSdedly beneficial effect in warding off relapses. 

If the tongue be coated and the bowefe constipated, a free purgative 
of calomel, or calomel and colocynth, followed if necessary by sulphate of 
magnesia, is advisable ; a free action of the bowels at the commencement 
of the salicylate treatment appears in great measure to obviate the un- 
plea^nt cerebral effects of the drug. 

The diet should be fluid, and consist mainly of milk and farinaceous 
compounds, such as arroAvroot, corn flour* rice, and so forth. A moderate 
amount of beef tea or other animal broths may be allowed. I have never 
seen advantage from rigidly cutting off all animal broths, as recommended 
by some writers (1). Plain Avater, barley water, lemonade, or imperial 
drink may be allowed at will to assuage the thirst from which the 
patients, iiotwithstandiTig their fluid diet, usually suffer. As a general 
rule, alcoholic stimulaMts are to be avoided ; but in cases of prostration 
•benefit is obtained from the administration of small quantities (not more 
than one to three ounces) of brandy in the twenty-four hours. 

In cases complicated Avith severe endo- or pericarditis stimulants tire 
more frequently required, and in them the diet must be more generous — 
eggs beaten up with milk and brandy, and a larger quantity of animal 
soups, being advisable. • 

Rest is most important, and for this purpose attention should be paid 
to the bed, Avhich should be flat, smooth, and not too soft. Feather-beds 
are to be avoided, and the patient should be lightly clothed. Perspira- 
tion is so abundant that the suffet’ers are more comfortable when lying 
on a blanket than on linen, and .,they should wear flannel or merino 
bedgowns. 

I The existence of endo- or pericarditis calls for no special change of 
treatment. If in pericarditis much pain be present, a rare event, the 
application of a few leeches to the praecordium usually relieves it ; where 
discomfort and oppression is felt rather than acute pain, a blister is of \jse ; 
9nd blistering appears to favour absorption of the effusion. Dr. Lees 
speaks most favoiirably of the application of ice to the chest in peri- 
liarditis. In his experience, when applied continuously to the chest, it* 
tends to check the violence of the local inflammation, hinders effusion, 
helps to cause absorption, and is usually grateful to the feelings of the 
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patient/ I have no experience oi its use fin pericarditis ; in croupous 
pneumonia it appears to me aik uncertain mode of treatment ; somt 
patients like it and are relieved by it, but many are not able to tolerate 
it. No one noAv believes in £he efficacy of mercury in controlling 
rheumatic - pericarditis. It used to be given by the physicians of 
former generations in conjunction with opium ; and I am convinced that 
in many cases in which dyspnoea and restlessness occur, marked benefit 
is obtained from the moderate and judicious administration of opium, 
which in these cases I prefer to morphia. Dr. Caton advocates the 
treatment of endocarditis by the applic*.tion of a sficcession of small 
blisters to the cardiac region, and prolonged rest. 

The pain and swelling around the joinfs arc so capriciojig, anc^jnove 
so rapidly from joint to joint when no applications are made to them, 
that it appears doubtful whether topical applications have much effect 
either in relieving the pain or influencing the disease. Fomentations and 
all wet applications are troublesome and not to be recommended ; bella- 
donna or opium liniment applied on lint, covered with oil silk,, sometimes 
appears of service, or wrapping the joints in simple co^ttou wool. It has 
lately been stated that oil of winter green, or salicylic acid, lanoline, 
oil of turpentine, of each one p^irt, with lard, ten parts, applied externally 
to the joints act as well as when taken internally, being absorbed by the 
skin. In the few cases in which I have used this application, I have failed 
to find any evidence of absorption of salicylic acid as tested by its presence 
in the urine ; and I have not seep any benefit to the patient. When 
tenderness and stiffness remain about a joiuf much relief may b( 
obtained from properly directed passive movements and rubbing. Acut( 
rheumatism rarely injures a joint permanently ; and when ankylosis o^ 
persistent stiffness results, in all probability the original disease was no1 
ac'iite rheumatism. 

The complications of acute rheumatism, other than those affecting th< 
heart and hyperpyrexia, require but little comment. Pneumonia ^n( 
pleurisy arc the two most important concurrent conditions ; and th( 
former presents clinical features in rheumatic patients which differ 
from those ordinarily accompanying it. The amount of consolidation is 
often considerable, whilst cough is infrequent, and there is little or no 
expectoration. Pleurisy occasionally leads on to effusion, but among all 
my cases I have only once had ta tap the chest. Pneumonia occurs 
more frequently than pleurisy, and is very gen(]rally an accompaniment 
of pericarditis. Statistics of the frequency of these complications ar^ 
given by many observers, but differ widely. The proportionate numbers 
are much higher in the older tables than in the later ones, owing to th( 
incJ,usion in them of pyaemic and septicsemic cases (37-)- Bronchitis, ii 
anything like an _ acute form, has been rarer among my cases tha^ 
pleurisy. Erythema multiforme (peliosis rheumatira) and nodosum 
urticaria and tonsillitis occur in those subject to acute rheumatism, bn 
rarely during the presence of an attack. 

A consideration of the affinity between acute rheumatism an( 
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chorea does not fall within the limits, of this article. ‘During 4he acute 
stage choiua is not common, but it, is met with occasionally. Among 
the cases in which chorea has been present duri*ig the acute stage, several 
have been in young men beyond the 5ge at which chorea is usually seen 
in the male sex. Two were under my own care, and the chorea, which 
wa5 very severe, came on very shortly after pericarditis had set iiu 
Conversely a girl was admitted into my ward with chorea, heart-murmur, 
and no joint affection, in whom hyperpyrexia supervened and ended 
fatally. After death a small patch of lymph was found on the surface of 
the left ventricb?, and man}.’* vegetations on the margins of the mitral 
and aortic valves. 

Duriij^ the course of ^rlet fever, and the period of convalescence 
from it, pain and swelling in the joints may arise. It seems probable 
that when synovitis occurs during the /ever, it is pyiemic rather than 
rheumatic in character. Dr. Ashby, who has paid much attention to the 
connection between scarlet fever and heart disease, states that it occurs 
in children mostly from the seventh till the ninth day of the fever, and 
is usually met with in cases in which the temperature remains raised on 
account of severe inflammation of the cervical glands or ulceration of the 
tonsils and palate. The joint affectioT^ occasionally runs on to suppura- 
tion, and when occurring at this period is very rarely if ever accompanied 
by endocarditis, but is occasionally by pericarditis. 

During des(iuamation and convalescence from scarlet fever, that is, 
after the first week or at a latej* period from the beginning of the 
fes er, attacks of synSvitis, which appear to be true rheumatism, are not 
very uncommon. Tihey occur during convalescence from mild attacks 
(|iwtc as frequently as after severe ones ; they are not infrequently 
accompanied by endocarditis, and occasionally by pericarditis. They are 
met with especially among young adults at the age at which rheumfftism 
is most common, and in all other clinical features are indistinguishable 
Jiom true rheumatism. Dr. Ashby is of opinion that scarlatinal nephritis 
is itself sufficient to set up endocarditis, and while questioning the con- 
clusion that all post-scarlatinal endocarditis is necessarily rheumatic, 
admits that true rheumatism is not infrequent. [See article “ Searlet 
Fever,” vol. ii. p. 122.] 

Hyperpyrexia. — Since the rfegular use of the clinical thermometer 
the nature of the cases of rheuma/ic fever characterised by marked and 
decided cerebral symptoms has become known. These cases were 
formerly thought to be due to a metastasis of the rheumatic inflammation 
from the joints and heart to the meninges of the brain, and were spoken 
of as cerebral rheumatism. Senator says, “Acute cerebral or spinal 
meningitis may^et in,” and quotes two cases, one from Lebert and one 
I from Dr. Stretch Dowse (22), in support of this statement. I have referred 
to the case repoited F)y the latter, and find no reason for thinking it was 
rheumatic. Dr. Dowse considered it to be a case of acute arachnitft 
hi a dissolute woman exposed to great cold and hardship immediately 
before the beginning of her fatal illness, and he does not attribute it in 
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any way to rheulnatism. The majority of the cases formerly rega^^ded 
as rheumatic meningitis were u^idoubtedly pyaemia ; yeto meningitis, 
apparently does occur, as„in the Clinical Society’s report on hyperpyrexia 
two instances are said to have been met with among twenty-four post- 
mortem examinations after death from hyperpyrexia. 

The cases in which hyperpyrexia supervenes do not as a rule differ at 
the outset from others ; many of them are described as being mild, until 
the alarming symptoms arose.^ In not a few of the fully reported 
cases the sufferers are stated to have been in a more or less depressed 
mental condition for some time prior to »the advent ©f the rheumatics 
attack; and several authorities have expressed an opinion that these 
cases are met with more frequently in patielits whose constitutions have 
been weakened by alcoholic or other excesses ; but there appears to Re'^io 
good evidence in support of th^ view. 

Hyperpyrexia is said to occur more frequently among men than 
women. Taking the cases collected by the late Dr. Wilson Fox (31), the 
Committee of the Clinical Society, and myself, we have 107 — jsixty-two 
occurring in the male, and forty-five in the female sex. 

It is impossible to say what proportion cases of hyperpyrexia bear to 
the number of attacks at differenji ages ; but its occurrence in early child- 
hood is as yet unknown : the earliest age at which it has been noted 
was in a boy of twelve (16). Of the 107 collected cases — 

16 occurred in persons under 20 years of a^e. 

48 „ between 20 and 30 ' „ 

25 „ „ 30 „ 40 <j,, 

11 „ „ 40 „ 50 ,,v 

5 ,, „ 50 „ 60 „ 

2 the age was not stated. 

107 

I, 

From these figures it would appear that no period of life, except 
early childhood, is exempt from this complication; after the age of 
sixty rheumatic fever is of extreme rarity. Hyperpyrexia is met with 
more frequently in first attacks than in subsequent ones. Of the 107, 
fifty-seven were in the course of a first, twenty of a second, eight of a 
third, two of a fourth or subsequent attack ; whilst in twenty the number 
of the attack is not recorded. The mortality also appears greater in first 
attacks than in subsequent ones. 

What elevation of temperature is to be called hyperpyrexia ? The 
Clinical Society’s Committee divided the cases into thrqe groups : those 
of undoubted hyperpyrexia, with temperatures of 106° F. or upwards; 
those showing a marked tendency to a continued and pqpsistent tempera- 
ture of a high range (104° F.) ; and a third group (under which only three 
cases are included), in which the symptoms usually accompanying hyper- 
pyrexia were present but without an excessive temperature. I think cases 



25 


ACUTE RHEUMATISM, OR RHEUMATIC FEVER 
% ^ 

iiof exceeding 105° F. shou^jd hardly considered as casbs of hyperpyrexia; 
, and in my# eighteen cases I have not, included any which did not exceed 
this standard. The danger to life is, generally, speaking, in proportion to 
the height of the temperature, but fecovery has taken place after the 
temperature has reached 111° F. (27). 

•With the rise of temperature the commonest concurrent symptoms 
are diminution of the pain in the joints and sometimes complete cessation 
of thftn ; extreme restlessness passing into acute delirium, or drowsiness 
deepening later into stupor : spasm o\ certain groups of muscles, or 
• general convulsions are not lyicommon. The profuse sweating diminishes, 
and in some instances perspiration appears wholly suppressed, and the 
^skin is intensely hot and bufriing to the touch. With the rise in tempera- 
fltre we imcl great acceleration of the pulse and rate of breathing. In 
some patients a large increase in the amount of urine passed has been 
noted, and not infrequently persistent and uncontrollable diarrhoea comes 
on. Death is almost always preceded by coma. 

Although, with the advent of hyperpyrexia, it is undoubtedly true 
tha*b in many cases the articular pain diminishes, or at all events is less 
complained of, the Clinical Society’s Committee found that in many the 
condition of the joints remained unalterej^, and that pericarditis was present 
in more than half; 70 per cent of those who recovered had peri- 
carditis at the onset of hyperpyrexia, and in 42 per cent of the fatal cases 
the same condition was found after death. 

The rise of temperature occupies a variable amount of time. The 
highest point may be reached within a few hours of the commencement 
of the symptoms ; or, the maximum may not be met with until several 
, days of high temperature have passed (36). In cases which have not 
been treated by direct application of cold, the highest temperature is 
usually at the time of death ; and in several instances it has been observed 
to rise for a short time after death. A continuously elevateS temperatiirc, 
especially if it occur in a patient whose joint pains have moderated, and 
in whom there is no evidence of pericarditis or other complication, should 
give warning of the possibility of hyperpyrexia ; and means should be 
taken to reduce the temperature. The probability of its occurrence is 
still further increased if, in addition to a continuously high temperature, 
unusual restlessness or vigilance be present. 

Hyperpyrexia is most apt tq arise during the second week of the 
fever, but instances have been known as early as the second day and as 
late as the twenty-ninth (17). Out of seventy-four cases in which the 
date of its occurrence and of the beginning of the attack was known, 
hyperpyrexic symptoms commenced on the seventh, eighth, or ninth day 
in 25 (33-7 percent). , 

Causation of hyperpyi*exia. — The group of symptoms of which rapid 
rise in temperatiye to an extreme point is the most remarkable feature is 
not confined to rheumatism. A similar condition is met with in small-pox} 
•scarlatina, typhus and enteric fevers, pneumonia, and more frequently, 
perhaps, in pyaemia ; yet there can be no doubt that this variation arises 
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much mc>re frequiintly in acute rljeumatism ihan in any other disease. 
Rheumatic hyperpyrexia appears to^be more prevalent in some* years than* 
in others, so that cases a?re apt to occur, as it were, in runs ; but there 
does not appear to be any direct ‘Connection between the prevalence of 
rheumatic fever and the number of hyperpyrexic cases. Hyperpyrexia 
occurs, in London at all events, with much greater frequency in ’the 
summer months — June, July, and August (17) — in which the total 
amount of rheumatism is small as compared with the other portion of the 
year. 

At present the pathology of hyperpyremii is unknown. The heat- 
regulating mechanism of the body is in some way or other thrown out of 
gear, and the cerebral symptoms are probably^ dependent on the circulation 
through the brain of unduly hot blood (59, 7 6), producing symptoms similar 
to those met with in abnornially high temperatures of other specific 
diseases and of insolation (sec vol. i. p. 491). Dr. Andrew (1) remarked 
many years ago that the suddenness of the rise of temperature is remark- 
ably similar to what constantly occurs at the close of cerebral disease in 
its coarser and more common forms, — haemorrhage, softening, meningitis, 
or cerebral tumour. In what way the heat-regulating centres (if they 
exist) are primarily affected is unknown. Leber t was in favour of the 
view that in acute disease, under certain circumstances, a poisonous 
material is formed in the body which causes paralysis of the nervous 
centres ; others have supported the view that the increased heat due to 
febrile metabolism of tissue is sufficient of itself to cause paralysis of 
the nervous centres on which the heat-regulating mechanism depends. 
In whatsoever way the paralysis of the heat-regulating centres bo pro- 
duced, a vicious circle is set up, resulting in an overheated condition of, 
the body and a consequent deterioration of tissue, the muscular tissue 
of the heart especially suffering. 

Treatment of hyperpyrexia . — Experience has shown that in these 
cases, as in insolation, no antipyretic drugs are of any use. The onl^ 
successful mode of treatment is the rapid abstraction of heat, and by 
this means we are able to snatch some sufferers from the very jaws 
of death. Dr. Meding appears to have been the first to save life in 
this way — in the case of a woman in whom hyperpyrexia occurred 
about the twentieth day of an attack of rheumatic fever following 
erysipelas. The rheumatic attack was of moderate severity and com- 
plicated with endocarditis; the temperature rose to 108 '6° F. In the 
same year Dr. Wilson Fox (32) published his first case treated unsuc-j 
cessfully by repeated immersion in cold and tepid baths, and the following 
year his two successful ones (33). Although the value of cold affusion in 
the treatment of fevers had been recognised for years, end its efficacy in 
insolation had been proved by Dr. Morehead and others of large Indian 
experience, it was not until after the publication of J)r. Wilson Fox’s 
‘’cases that the treatment of hyperpyrexia by the rapid abstraction of heat 
was systematically used in this country. Prolonged experience has 
proved its efficacy not only in “ rheumatic,” but also in other forms of 
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pyrexia; and many lives* have been^ saved by this ifteans. When this 
mode of tareatment was first made us^ of, the patients were placed in baths 
of 90° F. or higher, and the water gradually cooled. Experience has 
shown that nothing was gained by ‘'this, the temperatur e of the bath 
need not be raised above 65° F. — the more rapidly heat can he abstracted 
fi(5m the patient the better, and the less the subsequent exhaustion ; 
hence it is a good plan to add ice rather than water of the temperature 
of tlfe air to the bath as it is heated by the patient. Cold-water pack- 
ing alone is not of much effect ; but ice packing and rubbing the body with 
lumps of ice hr.ve secured r-esults nearly as satisfactory as the cold bath, 
and can be applied when facilities for bathing are not at hand. Care 
sl^uld l^^taken to sponge Ihe head with ice-cold water or to apply an ice- 
whilst the patient is in the bath. The duration of the bath depends 
on the rapidity of the fall in temperature and the condition of the patient. 
It is desirable, if possible, to keep the patient in the bath until the 
temperature has fallen five or six degrees. If decided shivering comes on, 
the patient must bo taken out of the bath, even if the temperature has 
not fallen many degrees ; not infrequently the temperature continues to fall 
for a time after removal from the bath. To combat the collapse which 
sometimes follows, the free use of stimulants is required ; and should the 
temperature sink below the normal, and blueness and lividity of the face 
or extremities remain, hot bottles should be applied to the feet and back. 
Abstraction of heat being the only method as yet known of benefiting 
these patients, the cold bath must be repeated as often as necessity 
arises; and patients' have recovered after undergoing twenty-six baths ; 
in one case during thirteen, in another during sixteen days (16). 

• The presence! of pneumonia or of peri- or endocarditis, though 
probably adding to the danger of a fatal issue, does not in any way 
contra-indicate the use of the cold bath. 

It is difficult to form an estimate of the proportionate number of cases 
^of hyperpyrexia which are saved by this treatment, as the fatal cases are 
not reported so freely as those in which recovery takes place ; we 
have no data, therefore, for estimating the frequency of the occurrenee 
of hyperpyrexia. The mortality of the collected eases to which reference 
has been made was as follows : — 


J 

CaspH. 

Dpaths. 

Recoverich 

Clinical Society’s Report 

67 

33 

34 

Dr. Wilson Fox’s cases 

22 

19 

3 

Other cases collected by the Author .... 

18 ' 

1 

' r> 

^13 

i 

107 

57 

50 

j 


Omitting 18 cases of Dr. Wilson Fox's collected cases, in which the 
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applicaticHii of cold was not tried, ^hero remain 89 — 39 deaths and ,^50 
recoveries. ^ n 

Sequels. — Besides thQse pertaining to the heart and its coverings 
the sequels of the disease are few: It has already been remarked that 
it is rare for a joint to suffer permanent injury ; in this respect the 
disease offers a strong contrast to osteoarthritis, gonorrhceal rheumatism, 
and gout. The most serious evil, other than cardiac mischief, which it 
leaves behind it is the tendency to further attacks and anaemia. Dr. 
Garrod has extended and in the main confirmed the observation of 
Hayem on the condition of the blood in acute rheume^ism ; he shows 
that an attack is always accompanied by a very considerable fall in the 
number of the red corpuscles, and that this ’fall takes place ^with great 
rapidity ; besides the diminution of the red, both observers are agreed 
that there is a slight increase^ in the number of the white corpuscles. 
Dr. Garrod further remarks that in cases running a favourable course 
without serious pulmonary or cardiac lesions, the red corpuscles very 
rapidly rise to the normal standard again. Hayem states that in i>ro- 
tracted cases the red corpuscles fall in numbers continuously, but Garrod 
found that having fallen to a low level the numbers of the red corpuscles 
remained stationary. The variations in the worth of the red corpuscles, 
by which Garrod means their proportion of hsemoglobin, follow closely 
the variations in their number ; but in some instiinces the percentage of 
haemoglobin in the corpuscles continues to fall during convalescence, 
although the number of red corpuscles may increase. He sums up his 
conclusions thus (38): “The anaemia of rheumatism is of two kinds: 
(1st) an acute oligocythaemia developing during the acjite stage, and rapidly 
recovered from as soon as convalescence sets in; and (2nd) a pseudo-chlorotic 
condition which is developed as a sequel of the attack in a few cases, 
and which unless it is appropriately treated may last for a long period, 
the fall of worth continuing in spite of the amelioration of the patient’s 
condition in other respects.” 

The appropriate treatment of these anaemic patients is the main 
difficulty in the management of convalescence from rheumatic fever ; in 
other cases, simple attention to the digestion and regulation of the bowels 
is all that is necessary, and bark, the old remedy for acute rheumatism,^ 
often appears to me of use and preferable to (quinine. Anaemic patients, 
and those in whom there has been endo- or pericarditis, should not be 
allowed to get up until they have made very considerable progress. Iron 
is frequently ill tolerated in the anaemic condition immediately con- 
sequent on an attack, although at a later period it may be of groat benefit , 
cautious trial may be made of the various preparations of iron, as, if well 
bornq, they usually relieve the anaemia quickly : in patients who arc 
unable to take ferruginous tonics, arsenic is of use, and I have not 
infrequently seen great benefit from cod-liver oil. 

•- The gravity of the cardiac lesions left by endocarditis frequently docs 
not show itself until long after convalescence has been established ; 

1 Used by Haygarth oii the recommendation of Dr. Fothergill. 
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it*" is essential, therefore, that all violent exercise of efforts calculated 
t()*strain the heart should be avoicfed. At the same time, sufficient 
(."cercise to improve the general health and to keep up the vigorous 
nutrition of the heart is of the utmost^ importance. 

Dilatation of the stomach is not a very rare sequel of acute rheumatism, 
and is a grave obstacle to recovery [vide art. “Dilatation of the 
Stomach.”] 

Iw connection with rheumatic fever mention must be made of 
the rheumatic nodules — small, firm, subcutaneous, fibrous nodules — 
, which are found with much greater frequency in children than in 
^^'omen or men. In children they are of considerable pathological and 
clinical importance, as severc^^ cardiac disease may accompany them without 
w€ii*markfed joint pains. Dr. Cheadle says (13)“ they are found most com- 
monly upon the back of the elbow, over the malleoli, and at the margin of 
the patella. They are also found not' infrequently upon the head, 
especially along the superior curved lino of the occiput, the temporal 
ridge, and now and again on the extensor and flexor surfaces of the 
hairls, of the extensor of the feet, the vertebral spine, the spine of the 
scapula, and the jrista ilii.” They vary greatly in size, and, not giving rise 
to pain, are often overlooked ; when of large size, however, they become 
painful from pressure, and the larger ones often remain for months. Dr. 
C’headle considers that the eruption of large nodules signifies persistent 
and uncontrollable cardiac disease, which almost invariably goes on to a 
fatal termination. [See Fig. 1, j). 46, art. “Acute Eheumatism of 
Childhood.”] 

Their histological structure is of great interest, for they present 
microscopically a structure very similar to that found in the nodular 
growths on the cardiac valves, if not identical with them ; the rapidity and 
frccpiency with which these subcutaneous nodules disappear render it prob- 
able that in fortunate cases the similar growths on the cardiac valves may 
likewise disappear without leaving mischief behind. There is no doubt that 
«9ibcutaneous nodules are most commonly associated with disease of the 
cardiac valves. In the cases collected by Drs. Barlow and Warner (4), 
twenty-seven in number, there was but one in which cardiac disease was 
not well marked j nevertheless, several cases have been reported in women 
(12, 79, 23) in whom no morbid sound at the heart was noted, and in 
adults their pathological meaning and bearing on prognosis do not 
appear to have much value. 

The appendices need a few words of explanation and comment. 

The Army Medical Reports do not give the returns for rheumatic 
fever in the United Kingdom, all cases being entered under rheumatism : 
en applying to the Medical Department of the Army, the Director- 
^^Teneral kindly furnished me with the figures for the years 188^-91, 
" hich are here made use of. 

Canada, the Cape and St. Helena stations are entered twico 
over, the entries in italics being for longer, the others for shorter 
periods; the high average of admissions to hospital in Egypt and the 
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Cape for ^ the longer periods are due to the years during which oih* 
troops were on active service in the'^field. In Egypt the average admis- 
sion during the years of active service reached the high figure of 29*08 
per thousand; in the Cape, 6*48 per thousand. I have consequently 
taken the average of the years during which our troops were not on 
active duty in the field as the normal. 

The Canadian returns were unsatisfactory; in 1882 the military 
returns do not give the number of cases, but say of rheumat'3m — 
“various forms rather prevalent.*' In 1883 the admissions to hospital for 
rheumatism amounted to 57*70 per thousand, and the note appended is, 
“ but the acute form was not as numerous as in the preceding year.** In the 
next two years rheumatic fever is separated jfrom rheumatism, and the 
figures for these years give the very high average of 21*67 pci* ^housaiid) 
followed in 1886 by a drop to 2*33 per thousand. I have thought it 
best, therefore, to consider the average of the six years 1886-91 as more 
truly representing the normal. It is possible, of course, that a long 
epidemic of rheumatic fever might have been going on during the 
years 1882-85 ; but I failed to obtain any returns of the civil population 
during those years for comparison. • 

Dr. NeAVsholme, in the Milroy Lectures of the year 1895, when dealing 
with the returns of the Army 'Medical Department, did not separate 
rheumatism from rheumatic fever. A comparison of Appendix I. and 
Appendix II. shows how necessary it is to do this if we are to form an 
opinion as to the prevalence of acute rheumatism at any station : foi* 
example, ho states, correctly enough, that, amon,g our Mediterranean 
stations, Gibraltar is the worst station for rheumatism, and Cyprus the 
best ; although the admissions to hospital for rheumatism are nearly 
twice as many per thousand at Gibraltar as at Cyprus, for aciite 
rheiynatism they show exactly the same percentage. Similarly, the Cape 
of Good Hope, which in Appendix II. heads the list for our white troops, 
is one of the freest from rheumatic fever. Mauritius, which stands first 
in Appendix I., is twelfth in Appendix II. England, Ireland, and 
Scotland occupy much the same position in both lists, but there is a 
much gi*eater difference in acute rheumatism than in rheumatism ; in 
England, the average number of attacks of acute rheumatism per thousand 
is double that in Scotland, whereas in rheumatism it is only 7 per cent 
higher. Of all our military stations Bermuda is the freest both from 
rheumatism and rheumatic fever ; the* latter fact is remarkable, as the 
mortality from rheumatism among the civil population is high, averaging — 
for the five yea^rs 1889-93 — 5*53 per thousand of deaths. It is interesting 
also to note that, whilst so-called rheumatism is extremely prevalent 
among our coloured troops at Sierra Leone, rheumatic fever is almost 
unknown ; yet the same troops in the West Indies haVe a higher per 
centage for rheumatic fever than our white troops quartered there, 
c Turning to the Colonial statistics (Appendices III. and IV.), I regi*et 
that those of rheumatic fever are so scanty. Appendix III., with the 
exception of Mauritius, Jamaica and Ceylon, is confined to people ol 
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EvTropean, and for the most part British blood ; whereas Appendix IV. 
inclVides in many cases an ehormous piliponderaiicc of native ancf coloured 
*blood. * * ^ 

The effect of malaria in producing pains* and aches classified as 
rheumatism is well shown in Appendix IV., Honduras standing first. 
Ausl^ralia and New Zealand cannot be considered malarious countries ; 
and I was surprised to find them stand so high in both III. and I\^. 
Unfortunately no available statistics could be obtiiined for New South 
Wales and Q\ieensland. 

Appendix V. is inserted for what it may be worth. I think no con- 
clusions can be Srawn from it as to the frequency of rheumatic fever 
•imong the general populaticgi ; nor as to its prevalence in different parts 
of^he country: for instance, in tAvo districts so near together as Man- 
chester and Salford, the latter stands at the head of the list with 10 ’2 4 
rheumatic fever cases to every 100 mediPal ones; and yet at the Koyal 
Infirmary, Manchester, the percentage is only 3*34. If Ave take the pro- 
portion of acute rheumatism to the other medical jiatients in the five 
LoiMlon hospitals given in Appendix VI. as a fair test of the frequency 
of the disease in iiondon, Ave see that it is about 6 J per cent ; this per- 
centage is equalled or exceeded by ten hosjiitals in the list, and they seem 
have little in common. Salford, Bailisley, Bristol and Leeds may be 
considered as manufacturing communities Avith a large labouring popula- 
tioji. An admixture of gout may account for the high figures at Burton- 
on-Trent; but these explanations do not hold good for Whitehaven, 
Tewkesbury, Oxford, Brighton, and Hastings, Avhich have few features in 
common, whether industrial or climatic (ride vol. i. p. 50). 

The east coast iippears to suffer decidedly less than the west; NeAv- 
• cas£le-on-Tyne, Avhicn is a A^ast manufacturing city, is alone in presenting 
a high average. ^ 

In compiling this list, care has been taken to make use only of the 
returns of those hospitals which afforded full information as to the actual 
numbers of their rheumatic fever or acute rheumatism cases ; and of the 
annual number of their medical as distinguished from their ^surgical 
patients. 

I am glad of this opportunity of tendering my thanks to the secre- 
taries and resident officers who have so kindly supplied me with the 
information which enabled me to compile Appendix V., at a trouble and 
labour to themselves which I fear A^as considerable. 


[Table 
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Appendix I. — Abstracted from the^ Army Medical Reports, showing the* 
average Number of* Cases of Rheumatic Fever per thousand of 
strength admitted into Hospital at the various stations. 


Stations. 


Egypt 

Canada .... 

1. Mauritius .... 

2. Malta 

3. England .... 

Cape and SL Helewx . . i 

4. Canada . . . ■ 

6. India 

- /Gibraltar .... 

\ Cyprus .... 

8. Ireland .... 

9. China and Straits Settlements 

10. West Indies Coloured Troops c 

11. Egypt 

12. Scotland .... 

13. Cape and St. Helena . 

- . rWest Indies 

\Ceylou .... 

16. West Africa Coloured Troops 

17. Bermuda .... 

18. Native Army of India . 


Admissions 
to Hospital 
per 1000 of 
strength. 

Reniarks. 

o 

7 02 

10 years, which include the years 
*■ of active service. 

6*26 

8 years. 

3-75 

TO years. 

3 71 

10 years. ' * 

3*43 

3 years, 1889-91. 

3*12 

9 years, includes the years of 
active service. 

2-83 

6 years, 1886-92. 

2*50 

10 years. 

2*38 

10 years. r 

2*38 

10 years. 

2 03 

3 years, 1889-Cl. 

1*94 

10 years. 

1-75 

4 years. 

1*73 

6 years, subsequent to the con- 
clusion of active service. 

1*62 

3 years, 1889-91. 

5 years, subsequent to the con- 
clusion of active service. 

a -30 

fO-83 

10 yearg^ 

0-83 

8 years. 

0-70 

10 yearsj* 

0-42 

5 years. . 

0-29 

3 years, 1889-91. 


Appendix II. Abstracted from the Army Medical Eeports, showing the 

average Number of Cases of Eheumatism per thousand of strength 
admitted to Hospital at the various stations of the British Army 
during the years 1882 to 1891. 


Stations. 

Admissions 
for Hiieuma- 1 
tism per 1000 
of ’strength. | 

Remarks. 

c 

1. West Africa Coloured Troops 

2. West India ,, ” t i ’ 

3. Cape of Good Hope and St. Helena 

4. * Gibraltar 

5. West Indies 

6. India 

7. Ganada 

8. England . ... 

9. Malta 

84-74 

63-15 

42-94 

36-18 

33-42 

32-68 

31*09 

31-06 

29-91 

10 years. 

4 years. 

9 years, includes the years of 
active serviej. 

10 years. 

10 years. 

10 years. e 

6 years, 1886-92. 

3 years, 1889-91. 

10 years. 
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Appendix II* {continued) 


• Stations. 

• 

Admissions 
for Rheuma- ' 
tism per 1000 
of strength. 

Remarks. 

10. Ceylon .... 

11. Ireland ..... 

12. Mauritius « . . • . 

13. Egypt 

14. Scotland . . * . 

* f5. Native Army of India . 

16. Cyprus 

17. China and Straits Settlements 

18. Bermuda ..... 

28*1€ 

27*90 

26*86 

26*79 

24*20 

20*87 

19*04 

17-OSP 

16*18 

8 years. 

3 years, 1889-91. 

10 years. 

5 years, subsequent to the con- 
clusion of active service. 

3 years, 1889-91. 

3 years, 1889-91. 

10 years. 

10 years. 

5 years. 


Appendix III. — Abstracted from the Blue Books and Official Returns of 
our Colonies and Colonial Dependencies, showing the average 
Number of Cases of Rheumatic Fever admitted to the Civil Hospitals 
per thousand of admissions from all causes. 


Stations. 

Admissions for 
Rheumatic Fever 
per thousand of 
Total Admissions. 

Remarks. 1 

• Province of Ontario .... 

22-07“ 

Tho figures for rheumatism 
being 19*74. • 

Victoria (Australia) .... 

13*71 

6 years. 

New Zealand ..... 

13*55 

6 years. 

Victoria Hospital .... 

13*45 

Halifax. 

Western Australia .... 

7*08 

1 year only. 

South Australia ..... 

6*66 


Capo of Good Hope . . . 

Tasmania ...... 

5*78 

This high average is due to the 
prevfdence of the disease in 
1891. 

5*05 

St. Helena ...... 

4*96 


Mauritius ...... 

4*44 


Jamaica 

2*02 

6 years. 

Malta .€.... 

0*68 

Ceylon 

0*18 



^ The average of the five last years for which statistics have been obtainable has beeif 
taken. 

^ Does the high figure for Acute Rheumatism depend on the nature of the classification ? 
VOL. Ill ' D 
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Appendix IV. — Statistics of Khcumatism abstracted from t*lic Official 
Returns of our Colonies and Colonial Dependencies, showing the 
average Number of Cases of Rheumatism admitted to the Civil 
Hospitals per thousand of admissions from all causes. 


Stations. 

Admissions for 
Rheumatism per 
thousand of Total 
Admissions. 

‘ JloAaiks.i 

1. Honduras ... 

92 07 


2. Victoria (Australia) 

71*32 

6 years. 

3. Jamaica 

56*11 

6 years. 

4. Straits Settlements 

53*95 

4 yea is. 

5. Sierra Leone 

53-56 


6. New' Zealand 

53*33 

7 years. 

7. Nova Scotia 

44*25 

1 

8. Western Australia 

42*71 


9. Province of Ontario 

41*82 


10. Cape of Good Hope ‘ 

41*10 


11. South Austi-alia . 

38*44 

Adelaide Hospital only. 

12. Ceylon 

36*30 


13. St. Helena .... i 

30*44 


14. British Guiana . . . ' 

1 28*40 


15. Victoria Hospital (Halifax) . 

26*45 


16. Mauritius .... 

23*79 


17. Tasmania . . i 

! 23*79 


18, Malta . . . 

i 22*71 1 

1 


^ The averages are taken from the last fi\e }ears for which I could obtain statistics 
except when otherwise stated. 


[Tabli 



— Showing tlv3 Proportion of Acute llheuniatisTn to the Total 
Admission! for Medical Diseases in various Provincial^ Hospitals in Great 
Bifitain and Ireland. 


Hospitals. 


1 . Salfcnl 
'I, Whiteliaveii 
IJurto^j-on-Trcnt 
1. IJariisley 


'i 

t). 

7 

8 
9 
10 

n. 


Tewkesbury . 
0\lord 
Bristol 
Brighton 

L«fv,i’is . 
Hastings 
Sheltield 


f • 


V>. lulnianiock . 

M. Ilirniingham 

11. Douglas, Jsle of Mail 

IT). lleiTtord 

10. Dorchester . • 


( (Glasgow 
7.- NeMca.' ' 


.,^„vastle-oii-Tync 
(stoke -upon -Trent 

20 Neuaik 

21 Salisbury 

22 Deiby . 

2 ). Ihriuinghaiii 

I (Juildfoid . . • • • 

“ ■ \West Norfolk and King’s Lynn 
20. lleieford . . • 

27. Liverpool . . m- 

St. Patrick Duns 
29. Exeter .... 

;10. Folkestone . 

81. West ^leatli and Mullingar 


82. 

88. 

84. 

8:) 

80 

87 


Manchester 
lluiidee 
Aberdeen 
(xuern.sey 
Leaiiiingtoii . 
Pertli . 


88. Kent and Canterbury 
80. Edinburgh . 

40 Chichester . 

1^1 East Suffolk and Ipswich 
12j Louth Dispensary 


Rhcuimitic 


Fever. • 


Per cent. 


10*24 

5 years i 

9-53 

10 „ 

9*26 

10 „ 

8*07 

1 M 

7*66 

10 „ ! 

7*64 

11 M 

7*20 

10 „ ! 

6*74 

10 1 

6*59 

7 „ 1 

6 *.56 

5 „ 1 

6 06 

;ii# „ 

5*7.5 

,10 

5 57 

■10 „ 

5*33 

■ 9 „ 

5*14 

,11 

5*13 

10 „ 

5*10 

10 „ 

5*10 

•, 

5*10 

, i> if 

4*70 

10 „ 

1*68 

,10 „ 

4*60 

i b ») 

4*28 

111 .. 

4*1C 

■11 

, PH 

' 6 ,, 

4*04 

10 „ 

3*96 

10 „ 

3*77 

1 8 ,, 

3*76 

: 3 „ 

3*73 

5 „ 

3*57 

1 >> 

3*34 

|P2 „ 

3*30 

1 3 ,1 

2*81 

! 3 - 

2*74 

1 ' »» 

2*64 

; 5 „ 

2*53 

1 8 ,, 

2 *.52 

10 „ 

2*35 

1 year 

1*83 

10 years 

; 1*41 

A. 0*7 

|io „ 


Remarks. 


Victoria Hospital, 
subacute. 


I Royal Inlirmai-y. 


Acute and 


Approximate only. One-half of 
cases being stated to be acute. 

General Hospital. 


Queen’s Hospital. 


Royal Southern Hospital. 
Dublin. 


Royal Infirmary. 


Cottage Hospital. 

Warnlord Hospital. 

This is calculated from an aver- 
age of medical cases. 

One year only. 


Erom the following hospitals, the returns did not permit the cases of rheumatic 
fever to be separated from the rest of the rheumatic cases. 


18. Torbay 
1 1 ■ Gravesend . 
b’'* Liverpool 

Huntingdon 
i7. Grantham . 
p Huddersfield 


12*3.5 

.5-96 

5*56 

5*00 

3*59 

2*00 


9 years I All cases said to be acute^ 

10 ,, 1 

8 ,, Majority acute. Royal General 
I Infirmary, 
j An average only. 

10 ,. ! 

10 „ I An average only. 


36 


SYSTEM OF MEDICINE 


r 


Appendix VI. — Showing the average Proportions of Cases of Rheumatic 
Fever admitted to . some of the London Hospitals to the Total 
Admissions to the Medical Wards. 


Hospitals. 


Percentage 
of cases of 
Rheumatic 
Fe\ er. 


Remarks. 


Westminster Hospital 
St. George’s Hospital 
University College Hospital 
St. Thomas’s Hospihil 
St. Bartholomew’s Hospital 


7*37t 

6*t)0 

5-74 

6*13 

6*63 


9 years fjtom 1884-92. 


10 

99 

1884-93. 

10 


1881-90. 

10 


18.S?-91. . 

21 

99 

1873-93. 


If the last live years of thi series is taken, a very great diminution 
in the number of cases at the Westminster, St. Thomas’s, and 
St. Bartholomew’s Hospitals is shown. University College 
Hospital shows a fractional decrease, and St. George’s a fractional 
increase. ‘ 


Westminster Hospital 
St. Thomas’s Hospital 
St. Bartholomew’s Hospital 
University College Hospital 
St. George’s Hospital 


3*70 
4*78 
3-51 
5-22 
6 22 


5 y 


r> 

5 


cars f^’om 1888-92. 
„ 1887-91. 

„ 1889-93. 

„ 1886-90. 

„ 1889-93. 


\V. S. Church. 
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The Acute Rheumatism of Childhood 

Acute rheumatism, as it occurs in childhood, presents many points of 
difference from the disease as ^t appears in maturer life. The ordinary 
conception of acute rheumatism, as characterised by swollen, tender, 
painful joints, profuse sour-smelling perspiration, ancL high pyrexia, isr’ 
drawn from observation of this affection as we see it in adults ; in them 
arthritis is one of the most constant, proAiinent, and characteristic of 
the morbid phenomena. This description, however, does not represent 
rheumatism as it is usually s^en in childhood ; at this period of life it 
has a far wider pathological range, and its phenomena arc more various 
and comprehensive. 

The Rheumatic series. — Certain affections of other parts q-nd organs 
are so frequently associated with acute rheumatism of the joints that 
the existence of some close pathological connection betSvecn them is now 
very generally accepted ; and ^these affections appear more frequently 
and play a more prominent part in the disease as it is ])resented in child- 
hood. Endocarditis and pericarditis, for example, which are frequent 
accompaniments of articular rheumatism in adults, appear yet more 
frequently and in more intimate association with the rheumatism of child- 
hood. ' 

In addition to these there are other manifestations which appear so 
commonly or exclusively in association with rheumatism in the case of, 
children that they must be admitted into the rheumatic series ; namely, 
subcutaneous tendinous nodules, exudative erythema, and chorea: not" 
to mention a few rarer conditions of less certain connection. In the 
rheumatism of children these non-arthritic manifestations become con- 
spicuous and frequent ; while articular inflammation, so prominent in the 
rheumatism of adults, is usually slight and unimportant, and occasionally 
may be absent altogether. Tonsillitis occurs in connection with the 
rheumatic state in children, as in adults ; but has no special features ui 
significance. 

In the case of children, then, arthritis is not the eminent or representa- 
tive symptom. It would seem that at this per^d the joint tissues arc 
less susceptible, the other fibrous tissues, the skin, and the nervou';* 
system more so than in later life. Thus in the rheumatism of child 
hood arthritis is at its minimum; endocarditis, pericarditis, subcutaia- 
ouFk, nodules, chorea arc at their maximum. As l;fe advances tlii'^ 
rule is gradually reversed: the joint affection grows more prominent, 
regular, and characteristic, while the other phenquiena decline and 
tend to die out. Endocarditis and pericarditis become less frequent; 
8ul)cutaneous nodules, so significant in early life, practically cease with 
the advent of puberty; and chorea, so common in connection with 
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th^ rheumatism of childljood, disajjpears as maturify is reached. If 
the picture of acute rheumatism l^ad been drawn originally from the 
disease as it appears in childhood, when it. arises under simpler con- 
ditions, the articular affection would •not have been regarded as repre- 
s entative ; endocarditis and pericarditis, and possibly chorea, would have 
be5n looked upon as the primary and essential phenomena, and arthritis 
as a complication. 

Mother general point of distinction between the rheumatism of 
childhood and that of later life is the tendency of the various phases to 
arise indcpende^itly and apfwt from each other. They do indeed occur 
together — arthritis, for example, with pericarditis and endocarditis, or 
endocarditis with chorea anti nodules ; or all these together as phenomena 
bt'the same rheumatic storm ; yet the series of rheumatic events is often 
spread out or scattered over a term of months or years, so that the 
history of a rheumatism may be the history of a whole childhood. At 
one time, for instance, there may be an endocarditis, a chorea at another, 
and an ^arthritis at anotlier, without any further coincident manifesta- 
tion of the disease. Again, the rheumatic series, as seen in children, 
may be complcle or incomplete in any degree. The whole series of 
phenomena may follow in succession, o;' the expression of the rheumatic 
atUick may bo limited to a single event. An arthritis, an endocarditis, 
or a chorea may occur alone, without the subsequent manifestation of 
any other rheumatic seizure. Again, the combinations of the several 
phases may follow any order of seqiience. 

Sometimes — perhaps most frequently — an arthritis appears first ; in 
other cases an cnd(y;arditis ; now and again a chorea inaugurates the 
morbid series. Th«so phases may, moreover, be closely associated in point 
of time ; or may occur singly, or again in groups with varying intervals 
between. • 

Infliience of sex . — The incidence of acute rheumatism upon the 
sexes in childhood differs remarkably from that in the period of maturity. 
Taking all ages of life together it falls nearly equally on males and 
females, somewhat more heavily on the former. In childhood, however, 
the case is reversed, and the disease is most common in girls. The 
proportions, however, show curious variations. 

According to the statistics yielded by the reports of the Collective 
Investigation Committee, in the ^rst period of from 1 to 5 years of age 
boys preponderate in ^he proportion of 5 to 1. In the next quinquen- 
nial period, from 6 to 10 years, they become nearly equal, in the pro- 
portion of 15 to 14. In the next period of 11 to 15 years there 
comes a remarkable change : the proportion is suddenly reversed, the 
^rls suffering ,in the proportion of nearly 2 to 1. This explains 
, ni some degree, probably, the greater prevalence of chorea in girls 
about this perioj^ of life. After the age of 15 the greater liability of 
girls declines up to 20 years, so that at the close of this period md!i 
preponderate. 

Another point with regard to acute rheumatism, which comes out 
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with especial cleaiiiess and force in the case of children, is the potent 
influence of hereditary disposition. , The statistical evidence recorded in., 
this respect is unsatisfactory and, indeed, obviously defective. The 
results show great discrepancy, owing to differences in the thorough- 
ness of the inquiry, the nature of the evidence allowed, and the class of 
patient from whom it is drawn. Most of the material was obtained f/om 
hospital patients of the poorer class, who generally know little of their 
relations, or of the diseases from which they suffer ; and the inquily was 
usually ^sed upon the history of articular affection alone. More trust- 
worthy data can be obtained from private ,^ses ; parei?ts of the better » 
class know a good deal about the diseases of their own children and of 
immediate blood relations. Statistics from private cases of acute 
rheumatism under my own observation give a proportion bf 70 per 
cent in which there is a definite family history of the same affection in 
near blood relations. Many examples have been recorded which show a 
remarkable family incidence, the individual cases often occurring apart, 
and not, therefore, attributable to locality or infection. The most 
significant fact of all is the power which double inheritance appears to 
exercise in intensifying the tendency to the disease. When acute 
rheumatism prevails in the families of both parents, not only is the liability 
to the disease increased, but its severity «and persistence are increased also. 
The most inveterate and fatal cases which have come under my observa- 
tion have had this double strain ; and similar examples have been recorded 
by Dr. Goodhart, Dr. Garrod, and others. 

As the phenomena of acute rheufnatism in childhood are more varied 
and extensive than those met with in later life, so ^ach in turn presents 
points of difference from the same condition in arlults, and requires ^ 
detailed and individual consideration. 

Arthritis. — It has already been stated that in childhood the articular 
affection is usually slight, indeed it is less extreme in every way than in 
the case of adults ; there is less swelling and tenderness, less pain and 
fever. Jt is a comparatively rare thing to see a young child lying 
motionless, bound hand and foot, and not daring to move or turn in bed 
for fear of pain — a condition so characteristic of the disease in older 
people. There is often merely a little pain, stiffness and tenderness, 
without perceptible swelling, limited perhaps to a single joint or 
set of joints. Sometimes the affectiqn of the fibrous tissues is extra- 
articular, confined to the tendons of the fascia in the neighbourhood of 
the joint, and analogous to the stiff neck, which sometimes indeed is the 
only sign of rheumatism. The tendons of the hamstring muscles under 
the knee, for example, may be attacked alone, causing stiffness and pain 
on njovement ; a child thus affected walks on the tips pf the toes, with 
knees bent to avoid tension of the sinews — ^a very characteristic sign., 
Such minor attacks are apt to be overlooked altogether, or regarded as 
simple feverish attacks, not severe enough to require medical aid, and 
soon.forgotten. Yet, slight as the articular signs may be, they are fre- 
quently accompanied by a subacute endocarditis or pericarditis, leading 
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eveptually to grave heart lesions. These facts afford •the key^to many 
instances o^ unexplained heart disease^and of chorea. 

The slight arthritis of acute rheumatism in .childhood often assumes 
/a misleading aspect, so that it may he difficult to distinguish it from 
other ailments involving pain and tenderness of limbs and joints. Its 
early recognition is, however, of the first importance, since, as previously 
stated, an insidious and deadly endocarditis or pericarditis may be at 
work Concurrently with it. The affection of the hamstring muscles, 
with walking on the toes, and apparent *inability to put down the heel, 
»has been mistake for incipie^it talipes, and treated accordingly. Simi- 
larly, the disinclination to walk has been attributed to paresis and loss of 
power to do so. Conversely, other morbid conditions are often mistaken 
fdr' articular rheumatism. In my experience the mistake is most fre- 
quently made in infantile scurvy. The swelling, immobility, and extreme 
tenderness of the limbs, accompanied often by slight transient pyrexia, 
at first sight simulate articular rheumatism very closely. Scurvy, how- 
ever, may usually be distinguished by the periosteal position of the 
swelling, which, moreover, is almost invariably limited to the shafts of 
the long bones. •In one of my own cases there was periosteal swelling 
over the malar bone ; and in another a swelling of the periosteum of 
the lower part of the shaft appeared to extend to the joint structures. 
Such cases, however, are rare exceptions. Other diagnostic points are 
the existence of spongy gums, subcutaneous and other haemorrhages, 
hrematuria or albuminuria; although these are not always present. 
Moreover, infantile sturvy is limited to the bottle-feeding period of 
infancy, that is, to tl^p first eighteen months or two years of life, when 
^articular rheumatism is almost unknown. 

Infantile palsy (essential paralysis, acute anterior polio-myelitis) in its 
early stage, when there is often considerable hyperaesthesia, is another 
affection liable to be confounded with acute rheumatism. The chief points 
of distinction are that in infantile paralysis there is extreme flaccidity of 
liJuscle ; the affected limbs are limp and fall loosely down with ^rooping 
of the toes, while the tenderness is found to be diffused and general, 
not confined to joints and tendons. Later the disappearance of faradic 
contractility and tendon reflex is decisive. Another condition liable to 
be mistaken for slight rheumatic arthritis is syphilitic disease of the ends 
of the long bones. In this there is tenderness and swelling from accom- 
panying periostitis, and there may even be some articular inflammation, 
^with pain on movement It is to be distinguished from true rheumatic 
affection by the presence of other signs of congenital syphilis, or by the 
history ; but the most distinctive feature is the age at which it occurs, 
namely, in the f^t few months after birth, when rheumatism is practi^lly 
.unknown. I have never met with a case of acute rheumatism in early 
infancy, although^rare instances have been recorded by Senator, Henoch, 
and others. Possibly these may have been examples of syphilitic affec« 
^on, or of infantile scurvy, a disease at that time hardly recogiysed. 
fhe swelling of the wrists in tetany, the arthritic haemorrhages of 
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haemophjilia, the ^ joint trouble of tuberculg^r disease, the arthritic of 
pyaemia, and acute osteomyelitis, are also conditions met witk in childror 
which are liable to be mistaken for slight rheumatic arthritis. 

The inflammation of the joint structures in children being slight, 
certain symptoms especially associated with it are slight also. The 
profuse acid perspirations, so marked in the acute rheumatism of gt‘own 
persons, are not common in children. Pyrexia, again, is rarely great, and 
this is the more remarkable as in children the temperature tends'"to rise 
from slight causes. In rheumatism, so eminently pyrexial a disease 
as far as adults arc concerned, the tempeiiiiture in thq. case of children” 
seldom rises above 101° or 102°; degrees of 103°, 104° are comparatively 
uncommon, and usually of short duration. 

Hyperpyrexia, which occurs now and again in the acute rheumalisni 
of adults and is so grave and pften uncontrollable, is at least extreme!}' 
rare in childhood. I have never seen an instance of excessive or fatal 
hyperpyrexia in a child, nor any case in which the temperature has shown 
a persistent tendency to run up rapidly beyond control to a fatal height 
The earliest age I can find recorded at which fatal hyperpyrexia occurred 
is thirteen. * 

Anaemia. — The effect of acute rheumatism in producing anemia i> 
well known, and in children this is even more noticeable than in adults 
When the rheumatic state is actively manifested in children ananniii 
proceeds apace, and hiemic cardiac murmurs are frcciuent. With the 
single exception of that of diphtheria there is no organic poison which 
causes such rapid blanching as that bf rheumatisnl* 

Cardiac inflammations. — In children, as Dr.,.Sturges pointed out, 
more than in adults the heart is apt to suffer in -all its structures at, 
the same time : endocarditis, pericarditis, and myocarditis arc liable te 
occur together, and the carditis to be general. This, however, chieHy 
arises towards the close of fatal cases, when rheumatic attacks recur, and 
endocarditis has already given rise to valvular lesions. Then pericarditis, 
accompg,nied by myocarditis, is usually added to the original endocardial 
inflammation. As a rule, however, endocarditis occurs first and alone 
Endocarditis occurs acutely in the course of articular rheumatism in 
children as it does in adults. More often it comes on in a subacute, 
insidious, progi-essive form, which is characteristic of the disease m 
childhood, when the arthritis may |ie slight, or at the time even in- 
appreciable. Endocarditis may indeed appear at any stage of the 
rheumatic procession of events, early or late, entirely alone or in com-, 
bination with arthritis or chorea, or nodules, or pericarditis, or ^vith any 
or all of these combined. Usually it comes early in the series and 
recurs, wherein it stands in contrast with pericarditis, which is apt to 
appear towards the close. Most often it arises in connection with slii^Mi 
arthritis or with chorea ; and, not seldom, valvular Ic^sion, duo to ante- 
‘•cedent endocarditis, is discovered already established when the 
join4. affections or chorea attract attention and lead to examination of 
the condition of the heart. 
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As might be expected from th^ fact that in chTldren endocarditis 
, arises in ci)nnection with slight manifestations of the other forms of acute 
rheumatism, or even apart from them, inflanunation of the endocardial 
valve structures is nearly Uvice as coftimon in the case of children as in 
that of adults. 

• It has been stated that endocarditis is liable to come on insidiously, 
without its existence being known or suspected until some other rheu- 
matic? manifestation loads to examination of the heart, and to the dis- 
covery of valvular mischief already established. Even when it arises in 
the course of ai^ attack of auticular rheumatism, and is discovered at the 
outset, the signs of it are vague, slight and slowly developed ; some 
quickening of the pulse, wilh an excited, uneven, irregular action of the 
heart, aim changes in the cardiac sounds afford the earliest indica- 
tions. The most common of the lattq^ is the soft, blowing, systolic 
murmur at the apex with accentuation of the pulmonary second sound, 
which indicates a commencing mitral leakage, due to the thickening 
and rigidity of the flaps and chordae which lead to imperfect closure of 
the valve. 

Another eaily sign is reduplication of the second sound, not at the 
base but at the apex ; it is probably ^lue to a retarded opening of the 
mitral gate resulting from rigidity caused by inflammatory thickening. 
AVith this there are sometimes — not usually at the outset but after a time 
— a soft, blowing, diastolic murmur after the later of the two second 
sounds, and an accentuation of the first sound, signs of changes which 
gradually lead to steftosis and, long afterwards, to the development of a 
true prcsystolic rumble. Although, as a rule, endocarditis in children 
sets in and progreJises insidiously and slowly, giving little outward sign 
of its existence, and often recurring frequently in subacute form, occa- 
sionally it proceeds with great rapidity. In such cases there is tnore 
fever and constitutional disturbance, and the valvular inflammation 

f )rogresses quickly ; so that a murmur which began as a soft, gentle, 
)lowing sound, the very existence of which appeared doubtful ^yhen first 
detected, may (according to my observation) increase to a loud musical 
bruit in the course of a single week. The concurrent eruption of sub- 
cutaneous nodules is always a grave sign indicative of serious and gener- 
nlly persistent or recurrent valvulitis, often accompanied by pericarditis 
also. Rheumatic endocarditis children, as in adults, may attack 
cither the mitral, aortij, or tricuspid valves : yet the first is by far the most 
common event, and mitral regurgitation the most usual lesion ; never- 
theless mitral stenosis is more common than is generally believed. 
Mitral stenosis, indeed, is the special product of the subacute, slow re- 
current course ^which is so characteristic of endocarditis in chilcyiood, 
jjl^d it is in the time of childhood that the mischief usually begins. 
The reduplication of the second sound at the apex, or the slight accentua- 
tion of the first, which are the early signs of it, escape notice. These sigife 
Jire the results of the stiffening of the valve -flaps from inflamiftatory 
thickening, which produces virtual stenosis ; although there is no fixed 
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constriction of thV3 orifice. The loud, vibrating, prolonged, presystolic 
bruit and slapping first sound are n^t common in childho^ ; they do not. 
usually appear until sonie years later, when the disease is advanced, 
and the mitral orifice has become permanently narrowed. Hence the 
rarity of a pronounced presystolic bruit in early childhood, and its 
discovery with such startling frequency about the age of puberty. Thus 
also, no doubt, arose the error of regarding mitral stenosis as usually 
non-rheumatic in origin. 

Ulcerative endocarditis is a most rare sequel to the rheumatism of 
children, since it is most often met with in subjects broken down by 
drink and disease. The only case within my own observation occurred 
in a girl of eight years old, and this is the sole instance which I can 
find recorded in a patient under the age of fourteen. 

Pericarditis may arise at apy step in the rheumatic series ; first or 
last ; alone, or combined with any one or more of the other manifesta- 
tions, such as endocarditis, arthritis, the evolution of nodules, or chorea. 
Most often, however, it comes late, in association with recurrent endo- 
carditis, when the heart is already hypertrophied and dilated. So that, 
as Dr. Sturges pointed out, it is almost always found post-mortem in the 
fatal heart disease of children. As in the case of endocarditis, peri- 
carditis in children is usually subacute, chronic, recurrent. It may occur 
acutely, as in the rheumatism of adults, with riipid exudation and 
effusion of fluid, pericardial distension and distress, but this course is 
exceptional ; as a rule it proceeds insidiously, with slight symptoms, 
although these are more distinct and ‘recognisable than those of valvular 
inflammation. , 

The first appreciable physical sign of subacute pericarditis is usually 
a slight pericardial rub, which may be constant, or intermittent, or may 
ceaso altogether. The child is seen to be restless and uncomfortable ; 
and, if old enough, complains of pain in the prsecordial region, which is 
generally a little tender on firm pressure. The pulse quickens to 120 or 
130, out, of proportion to the temperature, which is usually but slightly 
raised, say to 99° or 100° or 101° F. This quickened pulse-rate, without 
adequate rise of temperature, is very characteristic of the subacute peri- 
carditis of early life. Anaemia increases in a marked degree ; chorea if 
present becomes aggravated, or curious emotional attacks come on, in 
which the child is moved to tears ^or laughter by a word. With 
these signs a mitral murmur perhaps appears, or an existing murmiii' 
grows louder and rougher ; subcutaneous nodules also often arise on , 
the elbows and knees, or on the ankles or occiput ; these are always 
suggestive of a grave implication of the fibrous structures of the heart. 
The pericardial rub, if it has ceased, reappears after an jnterval ; or the 
extent of cardiac dulness may show the variations due to a fluctuating,, 
amount of effusion ; the effusion, however, is never large, and usually is 
quickly reabsorbed. 

Fjarther — the most significant indication of all — although the physical 
signs of friction and effusion subside, due probably to the formation of 
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pSricardial adhesions, the rapid action of the heart, in« spite of^ digitalis, 
befladonna. ergot, or strojjhanthus, continues unchanged. The area of 
cardiac dulness increases, and there is muffling of the sounds over the 
mid-cardiac region — probably not due. to effusion, but to the increased 
size of the heart and thickening of the pericardium. Enfeeblement, 
aiifomia, emaciation proceed apace; the pulse grows weaker; and so 
after weeks or months the patient sinks from heart failui’e and exhaustion, 
without dropsy or marked dyspnoea ; or the symptoms may subside to 
recur at intervals, and the course of the* disease thus extend over years 
instead of months. 

Occasionally endocarditis ’and pericarditis, together with myocarditis, 
run an acute course ; delirium supervenes, respiratory distress becomes 
great ; voWiting, which is often obstinate and persistent, not infrequently 
sets in, and prostration becomes extreme. Such symptoms always indicate 
a condition of great danger. These cases*as a rule arise when pericarditis 
occurs late, when the heart is already seriously damaged by previous 
attacks of endo- or pericarditis, and the secondary changes of dilatation 
and* hypertrophy, and perhaps adherent pericardium, have already advanced 
to a marked extant. 

Periairdml fibrosis . — The results of the chronic recurrent pericarditis 
of childhood are serious enough. In *many instances the pericardium 
becomes greatly thickened, and its two surfaces so closely adherent that, 
when examined post-mortem, all sign of the space between them is found 
to have disappeared, and the heart is enclosed in a tightly -fitting sac of 
fibrous tissue, sometin^es as much a« an eighth of an inch in thickness. 
The chronic inflammatory process spreads now and again from the 
pericardial sac to tl^c tissues of the pleura and adjacent mediastinum, so 
’ that these become matted together in a thick fibrous mass — an indurative 
mediastino-pericarditis. This is indicated clinically by ascending dubiess 
along the middle and upper sternum, and increased respiratory and cardiac 
distress. 

In certain cases fibrous growths cause pressure upon the great vessels 
at the base of the heart : such pressure is most operative upon the veins, 
leading to hepatic engorgement, cirrhosis with ascites, imperfect filling of 
the pulmonary arteries, cyanosis, dyspnoea and general dropsy. 

These cases of mediastino -pericardial fibrosis are rare; but several 
have come under my own observation, and others have been recorded. 

Another occasional result of this chronic fibrous pericarditis of child- 
hood is worthy of notice. The tight, strangling grip of the inelastic 
fibrous sac not only interferes with the contraction and dilatation of the 
cardiac chambers, and thus causes grave embarrassment of the hearths 
mechanism, but it interferes also with the progressive development of 
the organ in childhood, so that it fails to grow in proportion to the rest 
of the body, and general dropsy eventually follows as the result of 
imperfect cardiac*power. 

Cases of the kind are recorded by Watson and Bouillaud, and several 
have come under my own observation. 



Fio. 1.— Acute rheuniatiHin. Grave foriUp with nuineroiiH large luicliiles. Fatal. 
i., * t. 4 >«arH and 3 iiiontliH. (Honpital for Sick Chil«Iri*n, Great Ormond Street. December 10, ISS' 
Under the care of Dr. Cheadle.) Rheumatic nodules, erythema margliiotum, chorea, don 
mitral murinur. arthritis. 
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* Myocarditis, — With pericarditis, and probably to seme extqpt with 
endocarditis, there is always* some degree of inflammation of the muscle 
Tying beneath ; or rather perhaps of ftie intermuscular connective tissue, 
extending to the muscle fibres themselvgs. These are found after death 
to be swollen, blurred in outline, with numerous nuclei, and proliferation 
of th^ interstitial fibrous tissue. 

In old-standing cases of chronic pericarditis, Avith adherent pericardium, 
there iai marked increase of interstitial fibrosis, and the striae of the muscle 
Hbres become indistinct or are altogether lost. These changes of 
interstitial fibrosis and degeneration of muscle fibre account in part for the 
cardiac failure Avhich is so conspicuous in the last stage of heart disease 
in children. 

Hypertrophy and Dilatation. — All that need be said about these 
secondary changes is that, other things being equal, these changes proceed 
more rapidly in the case of children than iK adults. In accordance Avith 
the general laAV that in early life the tissues respond more quickly and 
leadily to stimulation, and groAV more vigorously than after maturity, 
hyjJOi'trophy develops faster, and dilatation is more rapid ; probably 
liecaiisc the tissue® are softer and more yielding. 

Dropsy and other Complications. — The ready development of hyper- 
trophy, in response to increased strain, reitders compensation exceptionally 
complete at first, and probably accounts for another special feature of the 
i hcumatic heart affections of children, namely, that the common complica- 
tions of disease of the heart in adults, such as pulmonary apoplexy, 
enlargement of the livqj* and extreme dropsy, are rare in the younger 
cliildren. It is an unusual thing to see a little child blue, turgid, and AA^ater- 
logged — a sight so sajlfy frequent in the last stage of valvular disease in 
<1dul£s. In addition to effectiveness of compensation, hoAvever, there is 
.another reason for this immunity : children Avith sevei*e heart disease 
usually die from other causes before the stage of grave tricuspid leakage 
IS reached — from anaemia, Avasting, asthenia, rather than from direct 
(^biftruction to the mechanism of the circulation ; unless it be in the case 
of the strangling grip of pericardial fibrosis and adhesion. 

Subcutaneous tendinous nodules. — Another exceptional and special 
feature of acute rheumatism in children is the development of subcutaneous 
nodular growths of fibrous tissue. Not uncommon in early life, they are 
comparatively rare phenomena in the ciise of adults. They may appear 
in connection Avith any of the oflier phases of rheumatism, but are 
mostly associated Avith efldocarditis and pericarditis, and in this relation 
fic of serious imj^ort. They appear to have been first noted by Dr. 
IHllier, and subsequently by Meynet and others ; but their comixarative 
fi cjpiency and clinical significance Avere first pointed out by Dr. BarloAv 
and Dr. Warner. *The nodules lie under the skin in connection AAUth fascia 
ot* tendons, that is, in relation Avith fibrous tissue ; and similar nodular 
pi’oliferations have ^)eon found in the periosteum, and even in the peri- 
f^ii^rdium. They vary in size from that of a hemp seed to that of an almqpd, 
are even larger ; when small they may not become visible until the 
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skin is (Jrawn tiglitly over them, although easily detected by the touch. 
They are not tender except slight^ so in rare instances ; por is ther^ 
redness of skin over theip unless it arise casually from friction or pressure. 
There may be but one of these modules ; but three or four are usually 



Fia. 2 —Section of subcutaneous tendinous nodule in acute Aeuinatisin, showing active 
proliferation and cell intlltratlon of fibrous tissue. 

John T., aet. 7J years. (Hospital for Sick Children, Great Ormond Street. About August 6, 18 SS ) 
Chorea, arthritis, endocarditis, pleurisy, nodules, pericarditis. 


found; sometimes indeed the number is large, as many as twenty or 
thirty. In one extreme instance of an intense rheumatic state withi^ 
my observation, it was calculated that 200 were present at one time. 
These fibrous nodules grow to a perceptible size in the course of a 
days ; but, when large, they take a considerable time to attain to their 
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growths. They^' indicate concurrent and usually progressive cardiac- 
disease ; that a similar process of inflammatory change and proliferation 
is going on in the fibrous tissues oi the cardiac valves or pericardium, or 
in both. When the nodules are, many and large they indicate serious 
danger, an endo- or pericarditis which is uncontrollable, and advances almost 
certainly to a fatal ending. In the acute rheumatism of children especially 
they have this ominous association with progressive endocarditis and 
pericarditis of the most serious kind. [See, however, pp. 91, 92.- -Ed.] 

Microscopical examination *oi a section of the mitral valve in rheu- 
matic endocarditis shows proliferation and cell infiltration of the sul>, 
endothelial fibrous tissue, which is the counterpart of that which Dikes 
place in the evolution of a subcutaneous nodule. This may explain the 
clinical significance of the latter; while their rapid deveto])mcnt Hud 
equally quick disappearance in some cases suggest that the concurrent 
mitral miu-murs, which are apff to arise and disappear, are not functional, 
but are due to the development of similar inflammatory cell growth in 
valves and chordae, which may subside on occasion as quickly as we see 
it does sometimes in a subcutaneous nodule. 

Eruptions associated with acute rheumatisms* — The exudatira 
erythemas and ^^rpiira rheumatica are far more frequently associated with 
the rheumatic state in the case* of children than of adults. They may 
appear at any stage of the rheumatic series, but generally arise in con- 
nection with active disturbance of other kinds, such as arthritis ; and not 
infrequently with the endocarditis and pericarditis of the more serious 
cases. o o 

The erythemas occur chiefly in children, in marginate, papular, or 
urticarious forms; erythema nodosum is less of?en concurrently asso- 
ciated with other phases of rheumatism than the rest. Its appearance,* 
however, from time to time in immediate connection with a rheumatic , 
outburst seems to stamp it as one of the rheumatic phenomena, and it is 
occasionally met with in childhood. 

Purpura rheumatica is an eruption or hjemorrhagic condition which 
occurs almost exclusively in childhood. Some cases of rheumatic purpuni 
are clearly extreme instances of erythema, in which haemorrhagic extra vii 
sations are unusually marked. Others, again, are possibly instances of 
simple purpura or haemophilia, in which there is oftentimes tenderness and 
swelling of adjacent joints. There is, however, a purpura closely asso- 
ciated with acute rheumatism, occurring concurrently with general arthritis, 
or in subjects who have suffered from articular rheumatism. In the latter 
case it has an arthritis of its own, the joints in proximity to the erii])'^ 
tion — especially the feet and ankles when it appears in the legs 
— being swollen, tender, and painful, although there may be no rise of 
temperature. In a few rare instances this condition is accompanied l)y 
haematuria. 

Tonsillitis is another rheumatic phase which is 'perhaps somewluit 
moje common in children than in adults ; but it shows no special features • 
in early life. 
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* Pleurisy, pneumonia, bronchitis, and other inflammatory conditions of 
liiiiior impoijjance occur occasionally in the course of rheumatism in child- 
hood as in later life, but they have no distinctive characters at the early 
period which call for remark. 

Chorea. — One of the most interesting properties of acute rheumatism 
111 childhood, and one almost entirely confined to that period of life, is its 
connection with chorea. Genuine chorea, apart from mere grimacing (which 
IS a ditturbance of the second dentition, and not in any way connected 
ith rheumatism), is very closely associat(?d with the rheumatic state. It 
appears not only in direct connection with acute rheumatism of the joints, 
hut with endocarditis also, with pericarditis, with erythema multiforme 
an<l nodosum, and, above all,^vith that especial rheumatic sign the evolu- 
ti(fii of sultjtitaneous nodules. Chorea may appear in relation to one or 
more of these \ and when it occurs alone, apart from any other rheumatic 
manifestations at the moment, is often followed at an interval by arthritis, 
or by other rheumatic manifestations. It is especially liable to occur, 
oven when alone, in members of families in which rheumatism is rife ; one 
iiidiWdual*may have articular rheumatism, another endocarditis, another 
chorea. The chaili of evidence in favour of the rheumatic nature of 
chorea in the case of children is remarkable. It is impossible to state it 
in detail here, but it may be affirmed that the presumption is strongly in 
favour of the view that, in the great majority of cases at all events, 
chorea is of rheumatic origin. We may almost certainly say that the 
endocarditis and pericarditis of chorea are invariably rheumatic in nature 
and origin. \ykh art. Chorea” in A later volume.] 

In relation to this may be mentioned the curious association of the 
neurotic groundwork, of chorea with the rheumatic taint. According to 
niy own observation, the rheumatic child in a family is the nervous child 
»of the family ; but no distinct association with specific nervous family 
disease can be satisfactorily traced. 

Scarlatinal rheumatism. — The articular affection which appears now 
‘in^l again in the course of scarlatina, and which can in no way be dis- 
tinguished from that of acute rheumatism, is naturally a form met with 
chiefly in childhood. It is often accompanied by endocarditis or pericar- 
ditis, sometimes by chorea ; and subcutaneous nodules have more than 
niice been observed in the course of an attiick. 

This scarlatinal rheumatism usually arises early ; it has been observed 
n the third day, but occurs most frequently about the end of the first 
’^ek. And it is notewdtthy that the especial liability to acute articular 
heumatism which obtains in girls extends also to the scarlatinal form. 

* lih art. on “ Scarlet Fever.”] 

Rheumatoid arthritis occurs occasionally in childhood as a sequel 
^ acute rheumatism, sometimes in its most severe and intractable form, 
uch cases are, however, rare, and present no distinctive characters. 

^ p. 102 .] • 

Prognosis. — The prognosis of acute rheumatism is far more seripus 
^ the case of children than in that of adults. This results chiefly from 
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CHRONIC RHEUMATISM 

The term chronic rheumatism, as usually employed, is a survival from 
the days when scarcely any attempt had been made to distinguish the 
various diseases which tend to implicate the joints ; and when we try so 
to limit its use that it may acquire somea degree of soientific accuracy, ’ 
we find that the great majority of the morbid conditions thus described are 
not in a strict sense rheumatic at all; an'd further that, as we shall 
see, those very cases in which the evidence of the continuous smoulder- 
ing activity of the true rheuipatic process over a period of months or 
even years is clearest are not usually included as examples of chronic 
rheumatism. 

In the first place, it is necessary to eliminate from the category under 
discussion all examples of chronic articular gout, and of rheumatoid 
arthritis ; as well as those in which chronic joint lesions are associated 
Avith gonorrhoea, syphilis, or h;emophilia. There remains a group of 
cases in which chronic articular changes have their ongin in true 
rheumatism, but in many of these the lesions are rather of the nature of 
sequels than of active manifestations of the rheumatic process. It is 
true that there are those who demur to the exclusion of rheumatoid 
arthritis from the group ; but the general tendency at the present time is 
to regard rheumatoid arthritis and true rheumati^-m as maladies essen- 
tially distinct and widely differing in their pathology. , 

By true rheumatism is here meant that systemic disorder which, 
although it manifests itself most typically in an attack of rheumatic fever, 
does not necessarily give rise to arthritis, but limits its effects in some in- 
stances, and especially in children, to the production of such phenomena as 
chorea, .erythema, peri- and endocarditis or fibrous nodules. That tliis 
disease sometimes assumes a chronic form is beyond question ; and, like 
syphilis and ague, its continued activity may manifest itself, now in one 
form, now in another, during a very long period. 

Bearing this fact in mind, we may group the cases to which the name 
of chronic rheumatism is more or less /correctly applied under three heads, 
as follows : — 

c 

1. Frequently recurring slight articular attacks^ in rheumatic subjects, 

2. Cases of chronic abarticular rheumatism^ a condition lest seen in 
children, 

,3. Joint lesions which persist after an attack, or succe%^non of attacks, of 
acute or subacute rheunudism, and in some instances lead to permanent damage^ 
of the structures involved, , 

It will be well to consider these three classes of cases separately. 

d. Cases of the first kind are extremely common ; whereas some patients 
who suffer from a single attack of acute rheumatism are free for the 
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remainder of their lives from any further manifestations (ff thedisejjise, others 
have repe^ed acute or subacute attacks separated by intervals of com- 
plete immunity; others again are seldom fre§ from articular pains for 
any considerable length of time. A similar condition is not uncommon in 
those who come of rheumatic families, but who have never themselves 
suffered from any of the more acute manifestations of the disease. 

In such cases the body temperature is seldom appreciably raised 
during the attacks, nor is there any noticeable swelling or redness of the 
joints which are the seats of pain. Paih and stiffness, sometimes accom- 
panied by creaking on movejient, arc as a rule the only symptoms ; and 
the tendency of the affection to shift from joint to joint, so conspicuous 
in acute cases, is often noticed. After lasting for a few days the pain 
may pass%Vay as quickly as it came; but recovery is sometimes delayed 
because the trouble is not sufficiently severe to enforce rest of the parts. 

It is seldom that adults present cardiac lesions in connection with 
such attacks ; and but for the discomfort which they cause they are of 
little importance, save that they afford a warning of a special lia])ility, 
and, unless proper precautions are taken, may culminate in rheumatic 
fever. As a rul® such articular pains yield rapidly to salicylic treatment. 

It is by no means easy to ascertain how far the “ rheumatics ” so often 
complained of by elderly patients, and especially by women of the work- 
ing-classes who follow laborious occupations and are much exposed to cold 
and damp, are of this nature. It seems probable that, as Dr. Maclagan 
believes, in some of these cases there results from exposure a simple in- 
ffammatory condition tof joints whieh had been damaged by antecedent 
rheumatism, and had thereby become points of diminished resistance ; 
and, further, that J)he efficacy or failure of salicylic treatment affords 
a rough test of the class into which the case properly falls. Certiiinly in 
a considerable number of such cases a history of acute rlicumatisiji at 
some earlier period is forthcoming; and Senator aptly compares them 
with cases in which chronic bronchitis has its origin in the acute bronchitis 
otf measles. 

Such rheumatic pains are profoundly influenced by weatLcr and 
seasons, and are apt to recur annually with the return of autumn ; but 
sometimes, on the other hand, the summer is the period of greatest suffering. 

I once tabulated a series of forty examples of this condition among 
hospital out-patients. Of the forty patients nine gave a clear history of 
rheumatic fever in their near relations, three others of rheumatism and 
heart disease, and six of “ rheumatism.^' Sixteen patients had themselves 
suffered from acute rheumatism, and two others from chorea. In eleven 
cases only was there neither family nor personal history of the more 
acute forms of the disease. The only point to lay stress upon is this, 
that no less thai? two-fifths of the patients had themselves suffered from 
Rheumatic fever ; for the more one attempts to elicit family histories from 
uneducated and even from educated people, the more sceptical does one* 
become of the value of the information obtained. , 

In the “ rheumatics ” of elderly people the larger joints are chiefly 
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affected, f^ind, as iiS so many other forms of joint disease, the knees bejng 
the joints subject to the greatest stress, show a special liabilit 3 ^ 

Creaking and crackling in the affected joints is very common, and can 
usually be distinguished from the^ grating of the exposed bony surfaces 
obtained in advanced cases of rheumatoid arthritis. The crackling may 
be well heard with the stethoscope, but the auscultation of joints which 
I have practised in a large number of cases has not appeared to afford 
any information of diagnostic value. ‘ 

In only five of my forty patients was there distinct evidence of 
valvular heart disease, and four of these „gave historjps of antecedent 
attacks of acute rheumatism from which the lesions in all probability 
dated. When it is considered that even* in acute rheumatism the 
liability to endocarditis rapidly diminishes with advancing age, it is to 
be expected that in such cases the liability to fresh cardiac lesions will 
be practically nil ; this has certainly been my experience, which is, however, 
at variance with the statements of Besnier and some other French 
physicians, who hold that, even in chronic cases, a slowly progressive 
subacute endocarditis is by no means uncommon. 

2. The cases of the second kind are those to which the name of 
Chronic Kheumatism is most strictly applicable. As already mentioned, 
this form of the disease is most Frequently met with in children, but it is 
not very uncommon in early adult life. Without any considerable felirile 
disturbance the rheumatic process continues to manifest itself now in one 
form, now in another, never leaving the patient free. 

Any one who has had experieJiice of rheumatism in children will 
at once recall cases of this description, in which ^ child has exhibited 
one rheumatic lesion after another, now chorea, then an erythematous 
eruption, then fresh cardiac mischief or articular pains; meanwhile successive 
crops of subcutaneous fibrous nodules are constantly appearing, freslvones > 
springing up before those which preceded them have disappeared. Mean- 
while the child becomes more and more anjemic, a veritable rheumatic 
cachexi^ is established, and he ultimately succumbs to a more acute 
exacerbation, which often takes the form of pericarditis. 

The following case is a good example of this condition : — 

The patient, a boy, first came under observation at the age of seven 
years, suffering from articular pains, followed by chorea ; and during his 
stay in hospital numerous subcutaneous nodules and an eruption of 
erythema marginatum appeared. Six months later he was readmitted 
with similar symptoms, the nodules were still present, and the chorea and 
erythema returned. He has now reached the age of eleven years, anJ 
has a well-marked presystolic thrill and a loud presystolic murmur at 
the cardiac apex ; but (and this is the remarkable feature of the case) 
from the time of the first atUick, now four years ago, the boy has never 
been free from subcutaneous nodules, fresh crops of which have con- 
istantly appeared, replacing others which have disappeared. At one 
timf , when he was eight years old, he exhibited more nodules than any 
other patient I have ever seen, not only in the usual situations, but also 
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gjl over the back and abdominal walls. At one time fie was v^y anaemic, 
but of lale his condition Jias decidedly improved in this respect. 

Surely these are the cases most strictly entitled to the name of 
chronic rheumatism. • 

3. The articular lesions which are met with as sequels of acute 
rheumatism are of various kinds. In some cases pain and stiffness of 
the affected joints persist for a considerable time, but ultimately yield 
comf)letely to time and appropriate treatment. 

Occasionally a single joint among the many which have been affected 
during an acul^p attack, in^ead of recovering like the rest, becomes the 
seat of a chronic synovitis, and may ultimately become completely fixed 

• l)y fibrous ankylosis. Mofe commonly a minor degree of stiffness remains, 

• which y?^ds to passive movements under an anaBsthetic. In an interest- 
ing paper C. von Noorden has shown, and experience confirms his state- 
ment, that such accidents are especially apt to occur, when rheumatic 
fever appears as a complication of pregnancy or of the puerperal stiite. 

Among the occasional sequels of acute rheumatism a place must be 
aSsigneS to rheumatoid arthritis (see p. 75); but other conditions are met 
with under lik8 circumstances which more or less closely simulate that 
disease. When the hands have been affected during the acute attack, a 
very extreme degree of ulnar deflexion of the fingers may result — a 
condition never produced by muscular contraction alone, but implies 
past or present affection of the metacarpo- phalangeal joints. In the 
rheumatic cases which present this deformity, the recovery of the joints 
themselves is apparently complete, but the extensor tendons may slip 
from their grooves ^hen the fingers are bent. 

. The finger -joints may present fusiform enlargements, which may 
disappear under observation, or may be permanent. Such enlargement 
may result from thickening of the joint capsule ; and although the lesem- 
blance to rheumatoid arthritis is so striking, the cartilages and bones 
may show no morbid change post-mortem. 

Jaccoud first called attention to this condition, and assigned to it 
the name of Rhumatisme Fibreux. The first accurate description of the con- 
dition of the joints post-mortem was published by two Italian observers, 
Drs. Brigidi and Banti. It is probable that some of the very puzzling 
chronie joint affections met with in children are of this nature — such, 
for example, as have been described by Drs. Barlow, Pasteur, and others ; 
but our knowledge of such chronic arthritic changes of childhood is as yet 
in its infancy. [Fide'p. 106.] 

The immunity of the temporo-maxillary joints, and the absence of 
any distinct lipping or osteophytic out-growths, are points which may aid 
in the diagnqgis of this “fibrous rheumatism"' from true rheumatoid 
arthritis; but even when every care is taken a certain diagnosis may* 
sometimes be iippossible, at any rate for a time ; and the resemblance 
between the two maladies is increased by the fact that, in both, the 
atrophy and contracture of the muscles which control the affected, joints 
produce deformities of similar kinds. 
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TreatQient of ^chronic rheumatism. — The slight articular attacjis 
which frequently recur are best treated by m^ns of salicylates ; but ir 
more chronic cases these (jrugs have often no influence upon the join! 
lesions ; and even during the convalescent period of rheumatic fever ? 
stage is not infrequently reached in which the salicylates appear to b( 
of no more service. Under these circumstances I have found the alkaline 
quinine treatment the most effectual ; the sulphate of quinine suspended 
by means of mucilage is given in doses of 3-5 grains with an alkali 
iodide of potassium may usually be added with advantage. In some 
cases guaiacum is of service, and local applications of iodine or of some 
liniment are often useful. When one or more joints pass into a state oi 
chronic synovitis, treatment by blisters as well as by splints, and othei 
surgical means, may be required; care being taken that if the joini 
should become flxed the position of the limbs should be the most advan 
tageous possible. Passive movements under an aesthetic, and in slightei 
cases mechanical exercises, will be of service in removing the minoi 
degrees of stiffness. 

External treatment by mineral baths will often prove of the great6sl 
service in removing the residual pain and stiffness after to acute attack 
and also the still more chronic articular pains. Brine baths, such as thos( 
of Droitwich, the douche-massage treatment initiated at Aix-les-Bains 
and local steam baths, are especially serviceable ; but cases of this kinc 
are among those which derive benefit from treatment at almost any spt 
where external treatment is carried out, whether in the ways above 
mentioned or by simple hot immersiort’ baths. « 

When the articular pains return regularly witji the onset of cole 
weather, the patient should be advised to winter in ^a climate warmei 
than our own. Patients who suffer in this way should be properlj 
clothed in woollen garments, and they often derive great relief from { 
woollen covering specially adapted to the affected joint. 

Archibald E. Garrod. 


REFERENCES 

1. Brioidi and Baxti. io 1880, xlv. p. 604. — 2. Besnier, E. Diet. 

'Uncydop. des Sciences vM., article “Rhumatisme,” 1876. — 3. Jaccoud. Le(;ons de 
din, mid. 1867, p. 598. — 4. Maclagah. Eheumatisvi, 1881, 2nd ed. 1896. — 5. 
Noorden, C. von. Chariti Anmlen, 1892, xvii. p. 185. 


A. E. G. 


^lUSCULAR RHEUMATISM 


6i 


MUSCULAR RHEUMATISM 

Pmns referred to the muscles are met with in the course of a variety 
of diseases, and, apart from any considerable degree of constitutional 
disturbance, frequently arise as the result of exposure to cold and damp. 

It is to myalgia of this latter kind that the application of the name 
of muscular rheumatism i^ restricted. In this connection the word 
rheumatism is used in its looser sense, as indicative merely of an origin in 
exposure : for although sufferers from true rheumatism in its acute and 
Subacute lorms frequently complain of muscular pains in addition to the 
articular, there is little evidence that mi^cular rheumatism stands in any 
direct relationship to that disorder or has a common origin. 

With gout, on the other hand, the so-called muscular rheumatism 
frequently has an obvious relationship, and this is especially the case with 
th^t variety in which the lumbar muscles are involved. The alternation 
or association ol* lumbago with sciatica and articular gout is a matter of 
common experience. On the other l^nd, there is a large remnant of 
cases in which the gouty element can apparently be excluded, and in 
which the only obvious cause at work is direct exposure to cold or damp. 
It is probable that, in the course of time, it will become possible to 
adopt some more accurate system of classification even in these cases, 
and that the symptom myalgia will cease to occupy a distinct place in 
the catalogue of diseases. 

, Our knowledge*of muscular rheumatism is entirely based upon clinical 
observation, for the affection has fortunately no fatal tendency ; thus 
we are compelled to glean our knowledge of the processes at work ifi the 
muscles and associated fibrous structures from external examination alone. 
From such external examination little can be learned ; for when there is 
Svidence of active inflammatory changes in the muscles the condition is 
described as myositis, and no longer as muscular rheumatism ; the latter 
name being reserved for those cases in which such objective signs are 
wanting. 

Among the various pathological explanations which have been 
suggested those have most claim to attention which ascribe the muscular 
pains to active hypersemia, to a neuralgic affection of the terminations of 
the nerves in the muscles, or to slight inflammatory changes in the 
fibrous elements which enter into the structure of the muscles. In 
favour of the inflammatory theory is the fact that in some long-standing 
cases actual svi^llings arise in the course of the affected muscles, the 
“ Rheumatische Schwiele” of German authors. 

Pain is the ipost prominent symptom of muscular rheumatism, and 
this pain is characterised by its very great increase when the affected 
structures are brought into use or placed upon the stretch. This chafacter 
is of great diagnostic value, as it serves to distinguish true myalgia from 


62 


SYSTEM OF MEDICINE ^ 


a vaiiety pf other jl5ainful conditions which not uncommonly attack tjjie 
same parts of the body, and with \fbich it is apt to be confjused. In ^ 
slight cases there may be Ijttle or no pain while the patient is completely 
at rest ; but in acute cases he is never at ease whatsoever position he 
may adopt. Tenderness of the affected muscles is another important 
symptom often of use in diagnosis, especially in the more acute cases, r 

Muscles which have become the seats of muscular rheumatism are 
frequently in a condition of spasmodic contracture, a feature which is 
especially Avell marked in cases of stiff-neck ; in it the sterno-mastoid is 
the affected part, and the condition is knowq. as rheumatic torticollis. 

The mode of onset varies greatly in different cases. In the most 
acute examples the onset is extremely suddefi, the patient being, as he 
says, suddenly set fast with lumbago ” ; but in chronic cases it ^s gradual* 
and insidious. The duration o^ the attack is also very variable. In 
acute cases the pain, although very severe, may last but a few days, or 
a week ; whereas in chronic cases it may persist for months or even for 
years, the patient being never free from myalgia in some part of his body 
or limbs. 

Occasionally slight swelling is observed in the regiorf of the affected 
muscle, but this is not usually the case. 

The constitutional symptoms associated with muscular rheumatism are 
as a rule slight, and are often entirely wanting. The temperature may be 
normal or slightly raised, and the urine may deposit pinkuratic sediment; 
but, as a rule, the patient feels little illness beyond the intense pain 
which he suffers especially on movement, though it* is often increased by 
the warmth of bed. ^ 

Usually a smaller or larger group of muscles fumitionally related to 
each other is alone involved, and certain such groups are specially liable 
to suffer. Hence, for want of a better system, the classification of 
muscular rheumatism generally adopted is a topographical one. Thus we 
speak of lumbago when the lumbar muscles are the scat of pain, of inter- 
costal rheumatism, of rheumatic torticollis, and so on. The different ag6 
incidence of the several varieties affords further grounds for such a classi- 
fication, and probably indicates differences of pathology. 

In many cases the association with exposure is direct and evident — 
exposure to a draught or sitting in damp clothes often preceding by a 
few hours or a day or two the onset of the symptoms ; and the pain, at 
least in the earlier stages, may even be confined to that portion of 
the body which has been in direct contact with the wet clothing. 
Such an exciting cause is by no means incompatible with a gouty or 
other constitutional origin ; and just as injury to a joint may determine 
an at^tack of articular gout, so an exposure may give pse, in a gouty 
subject, to an attack of lumbago or of sciatica. Another potent exciting 
cause is an injury, which is usually of the nature of overstrain, either 
Sudden or prolonged ; and, like cold and damp, such injury may serve as 
the immediate cause when the remoter causes lie in a peculiar constitu- 
tional state. 
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It will be necessary to refer briefly to the special* charact vs of the 
more important varieties 0 / musculaj; rheumatism, and of these lumbago 
may well take the leading place. 

Lumbago. — All that has been said of the aetiology and symptoms of 
muscular rheumatism in general applies to this aflfectioii. It is commoner 
in men than in women, and is almost confined to adult life — characters 
which are due, at least in j^art, to its frequent association with gout. It 
is disfin^iished from other forms of lumbar pain, such as result from 
constipation, small-pox, etc., by being greatly increased by movement, 
and especially by stooping ; |rom the pain of renal gravel by the same 
feature, and by the absence of indications of renal affection in the urine ; 
and from the pains due to diseases of the spinal column and its meninges 
■hy the abSlence of objective signs of spinal disease, and of the radiating 
pains of meningitis. 

Intercostal rheumatism has to be (fistinguished from neuralgia of 
the intercostal nerves, whether primary or secondary to spinal diseases ; 
from the pain of herpes zoster, of pleurisy, and of diseases of the ribs. 
Th5se distinctions do not as a rule offer much difficulty. The most 
frequent cause is^a traumatic one, namely, the strain produced by severe 
and frequent coughing ; hence the affection is commonly met with in 
sufferers from chronic bronchitis. 

Rheumatic torticollis is especially an affection of childhood, and is 
usually directly attributable to a chill. It has to be distinguished from 
pains due to rupture of fibres of the sterno-mastoid, as in the ha3matoma 
of infants ; from stiff-neck due to diseases of the cervical spine, such as 
caries and gonorrhoei|^ or rheumatoid spondylitis ; and from meningeal 
^aftections such as cervical pachymeningitis. In cases of rheumatic 
torticollis there is conspicuous muscular spasm ; one or both sterno- 
niastoids may be affected. 

Other varieties of muscular rheumatism are sometimes distinguished 
I by special names ; such as omalgia when the shoulder muscles are affected, 
c^)halalgia, and the like. 

Treatment of muscular rheumatism. — It is in acute cases that the 
most satisfactory results are obtained from treatment ; the more chronic 
cases are apt to prove very refractory. 

Among internal remedies sodium salicylate is sometimes of great 
service, the pain, especially in some cases of acute lumbago, yielding to 
this drug almost as rapidly as the articular pains of acute rheumatism 
Itself. In other cases most benefit is derived from quinine in considerable 
loses, administered in suspension with an alkaline salt and iodide of 
[)otiissium. In chronic cases guaiacum has appeared to me to be the 
most useful dru^ and its efficacy is apparently increased by the sipiul- 
^aneous administration of an alkali. In the acute stages a hot bath or a 
vapour bath sometimes gives marked relief. Of local applications, bella- 
donna liniment on spongio-piline is as efficacious as any. When the* 
pain is very intense it may be necessary to administer morphia in# the 
early stages, either by the mouth or by local subcutaneous injection. 
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The patient should adopt the position of greatest ease, his food should 
be light, and the bowels should be k^pt freely opened. 

In chronic cases the pain is seldom so severe as to call for urgent 
measures of relief. Great benefit is frequently derived from mineral 
water treatment ; and brine baths, such as may be taken at Droitwich, 
Nantwich, and a few other places in this country, and at various places on 
the Continent, are especially serviceable. In gouty cases especially, the 
various watering-places, such as Bath, Buxton and Harrogate which Ih our 
own country enjoy a reputation /or the successful treatment of gouty con- 
ditions, may be visited with benefit ; and the regimen and other thera- 
peutic measures usually prescribed for the gouty should be insisted upon. 
[See arts, on “ Balneo- therapeutics,’’ “Dietetics,” and “Electricity.”] 

Electricity and other special forms of local treatment ar^ useful it 
some cases ; and it stands to rpason that patients liable to lumbago and 
other foiTas of muscular rheumatism should wear woollen underclothing 
both in summer and winter, and should be specially careful to avoid anj 
such exposure or chill as may precipitate an attack. 

Archibald E. Garrod. 
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GONOKBHCEAL RHEUMATISM 

The association of inflammation of joints with gonorrhoea, which has 
long been a recognised clinical fact, was first described by Selle and 
Swediaur in the year 1781. Since then this form of arthritis has been 
carefully studied by many observers, who have expressed widely different 
opinions as to its nature and i^athological relationships. There is no 
longer any doubt that the so-called gonorrhoeal ijieumatism is essentially 
distinct from rheumatism proper; and some modern authors, dis-,^^ 
carding the time-honoured name as misleading, prefer to speak of 
gonorrhoeal arthritis or synovitis : yet these terms are themselves not 
free ‘'from objection, seeing that they express but a pa^-t of the truth ; 
for, just as rheumatism and gout are systemic diseases of which 
arthritis is merely the most conspicuous of many manifestations, so also 
the arthritis of gonorrhoea is but one of several forms in which a 
systemic infection gives evidence of its activity. 

Under the name of gonorrhoeal rheumatism I propose to describe a 
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systemic malady which follows local gonorrhi^al infection ; which shows 
itself most^frequently by the production of acute inflammatory lesions 
of one or more joints, less frequently by the production of a non-puru- 
lent conjunctivitis, or of iritis, and of .painful affections of muscles and 
fascise. 

It would be more scientific to describe this gi'oup of phenomena 
among the complications of gonorrha3a rather than as a distinct disorder ; 
but, from the point of view of convenience, the alternative plan has much 
to be said for it, as the physician crften has occasion to diagnose 
gonorrhoeal rheumatism from the other diseases in which joint lesions 
play a conspicuoits part. 

etiology. — The necessctty precursor of an attack of gonorrhoeal 
i*iheumatisift*is a gonorrhoea; but it is not necessary that the primary in- 
fection should be urethral, and articular lesions obviously of this nature 
liavo occasionally followed inoculation of\he conjunctiva. Thus Poncet 
of Cluny has recorded a remarkable case in which the separate inocula- 
tions of the con j line tivse of the two eyes for the cure of granular lids was 
on tach occasion followed hy an attack of gonorrheeal rheumatism ; and 
Lapersonne on Ae authority of Testelin cites similar cases. Again 
Clement Lucas, Deutschmanii, Lindemann, Hock and others have de- 
scribed joint lesions of this nature in •infants suffering from purulent 
conjunctivitis. 

The interval which elapses lietwecn the gonorrhoeal infection and 
the appearance of the arthritis varies greatly in different cases. In 
some instances the intq^val is as shout as a week ; but three or four weeks 
usually elapse, and there appears to be no doubt that the period is 
occasionally extended to several months, when a slight gleet may be the 
only remaining evidence of the local trouble. In Poncet’s case the arthritis 
followed a month after the inoculation of the first eye, and seven days 
ifter that of the second. 

The influence of external conditions in determining the occurrence 
'and seat of the local manifestations of systemic diseases is apparently 
very potent ; and it does not seem improbable, as some authors have 
maintained, that cold and damp have an influence in provoking the 
outbreak of gonorrhoeal arthritis ; but in most cases no satisfactory 
evidence of the action of such concurrent causes is forthcoming. 

Sex , — It seems certain that men are far more liable than women to the 
ntfection under discussion ; but it iS certainly not the case that the latter 
sex enjoys immunity frAm it. Cases are not very uncommon in which a 
joint affection, having all the characters of gonorrhoeal rheumatism, ac- 
companies a purulent vaginitis ; and it seems probable that the number 
>f cases in which this diagnosis is arrived at is diminished by the 
rlifficulty of asceftaining the fact of the original affection. • 

; The age of greatest liability is, of course, that at which gonorrhoea 
Itself is chiefly ac(J\iired ; and the cases in which gonorrhoeal arthritis has. 
followed ophthalmia neonatorum show that the liability is present even 
iu earliest infancy * 
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The disease has no tendency to relapse after the gonorrhoea has been 
effectually cured, unless there be a Jresh infection — under which circum-, 
stances a patient who has^ once suffered from gonorrhoeal rheumatism is 
almost certain to have another attack ; on the other hand, so long as any 
gleet remains the patient is not free from the risk of a relapse. 

Symptoms. — The general constitutional symptoms of gonorrhoeal 
rheumatism are slight. The temperature is usually little if at all raised, 
and the other symptoms which attend febrile disturbance are "tjonse- 
quently wanting. Febrile distifrbance of a hectic type is sometimes met 
with, such as occasionally complicates gonqn'hoea apart from any of the 
local phenomena under discussion. 

TJie articular lesions. — Gonorrhoeal rheumatism shows a tendency to 
attack the larger rather than the small joints ; it may be Hinited to ^ 
single articulation, or may involve almost every joint in the body. Certain 
joints which are little liable to suffer in other forms of articular disease 
not infrequently suffer, and among these the temporo-maxillary articu- 
lations occupy a prominent place. These joints enjoy an almost complete 
immunity from gout and rheumatism, but are, on the other hand, among 
the seats of election of rheumatoid arthritis. The sacrO-iliac and sterno- 
clavicular articulations are also liable to invasion. 

The following table, compiled from those of Foucart, Braudes, Kollet, 
and Fournier, gives the frequency of the affection of the several joints in 
a total of 119 cases: — 


Knee 

attacked in 83 

Ankle 

„ 32 

Fingers and Toes 

„ 23 

Hip 

,, 16 

Wrist 

,, 14 

Shoulder 

,, 12 

Elbo V 

M 11 


Teniporo-maxillary, joint 
Metatarsus and Tarsus 
Sacro-iliac joint 
Sterno-clavicular 
Chondro-costal joints 
Tibio-fibular joint 


attacked in 6 cases. 


5 „ 
4 „ 
3 


The special liability of the knee is very conspicuous ; but this joint is j 
especially liable to arthritis of all kinds, and even in rheumatoid arthritis 
is only less frequently attacked than the small joints of the fingers. On 
this point the statistics merely confirm our every-day experience. 

The outset of the arthritis is marked by swelling and pain. The 
swelling is due in large measure to the effusion of fluid into the cavity of 
the joint, or into the adjacent bursse and tendon sheaths ; as a rule 
there is no conspicuous blush over the affected part, and but little local 
increase of temperature. These phenomena may'^be present, however, in 
extreme cases. The pain, though often severe, is apparently less than 
that of either gout or rheumatism ; at any rate, the patient allows more 
free handling and movement of the parts without complgjint. Some who 
have suffered from both true rheumatism and gonorrhoeal arthritis describe 
the pains in these two diseases as of different characters. In exceptional 
c cases, on the other hand, the pain is extremely severe, and the effusion 
into, the cavity of the joint may be so excessive as to call for paracentesis. 

The inflammation tends to persist in the joints first attacked, and 
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thfiire is an entire absence of the tendency to shift from joinU to joint, 
which is s» conspicuous a feature of the arthritis of acute rheumatism. 

Suppuration is a rare, although by no means an unknown event. As 
a rule the affected joints recover completely although slowly ; but there 
is a conspicuous tendency in this disease to the formation of fibrous 
adhesions, and in order to restore the mobility of the articulation it may 
be necessary to have recourse to passive movements under an anaesthetic. 

Ilf some very bad cases the patient is left in a pitiable condition, ’with 
many joints in a state of almost complete fibrous ankylosis ; but this 
seldom occurs ^cept as the result of repeated attacks, each in turn 
provoked by a fresh gonorrhoeal infection. Another occasional event is the 
Supervention in the affected* joints of the changes of rheumatoid arthritis, 
t^rhich may follow upon this as upon other forms of arthritis, such as that 
of rheumatism and gout. Such cases, which there is obvious bony 
enlargement and ostoophytic formation, must be carefully distinguished 
from those in which there is simply fibrous ankylosis. 

Effusjon into the tendon sheaths is common in association with 
arthritis of the wrist or ankle; when this is present the dome -like 
swelling of the *dorsum of the hand may readily lead to a mistaken 
diagnosis, as it bears a striking resemj^lance to the condition so often 
seen in gouty cases. 

Affections of fascice play a conspicuous part in gonorrheeal rheumatism. 
In the feet there is often pain referable to the plantar fascia, especially in 
the neighbourhood of the os calcis ; and it is a well-known clinical fact 
that this disease andt gout are thS most frequent causes of persistent 
pain in the neighbourhood of the heel. The ligaments of the foot arc 
apt to yield, and, when the joints of the foot have been involved, flat foot 
is a common sequel of gonorrhoeal as it is of true rheumatism. The 
lumbar fascia is another common seat of pain, as also are the other fgiscife 
of the trunk ; and this fact may often afford valuable aid in arriving at a 
correct diagnosis in doubtful cases. 

Affections of muscles . — Myalgia is common in cases of gonorrhoeal 
rheumatism, and occasionally the muscles are so much more gravely 
involved as to exhibit the signs of an acute myositis. The following 
case afforded an excellent example of this rare condition : — 

J. E., aged 20, had acquired gonorrhoea three months before he was 
first seen. Five weeks from its opset he had pain in both knees and in 
the left shoulder-joint^ When he presented himself in the Casualty 
Department of St. Bartholomew's Hospital there were signs of effusion 
in the left shoulder- joint, the left arm was held in the flexed position, 
and the biceps humeri was swollen and as hard as wood throughout its 
entire length. JThe muscle was exquisitely tender, and there was.con- 
.siderable local heat; its inflamed condition precluded any movement 
at the elbow-joinl^ which was bent at a right angle, but was not itself 
involved. 

The patient was treated as an out-patient, and the myositis subsided. 
Three weeks after his first attendance he was admitted under the care of 
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the late Afr. Morraiit Baker, to whom I am indebted for the further notes^of 
the case. At that time he presented a similar affection of the triceps of 
the other arm, which, unlilje the previous myositis, could not be attributed 
to local extension, as the joints oi the right arm were quite unaffected. 
This also subsided under treatment, but both the muscles involved 
remained somewhat atrophied. Dr. Sydney Phillips has referred to a 
similar case which came under his notice, in which there was a like 
induration and rigidity of the arm muscles in association with gonorrhoea. 

Affectuytis of nervous structur'es . — A painful affection of the sciatic 
nerve must be mentioned among the occasional phenomena of gonorrhoeal 
rheumatism, but in my experience it has not occurred with any approach to 
the frequency assigned to it by some authors. Fournier, for example, met 
with sciatica in no less than five of a series of thirty-nine cases. ^ 

In some instances in which the vertebral joints are involved, symptoms 
due to implication of the nerve-roots are observed ; and there are a few 
cases on record in which spinal symptoms, amounting in some instances 
to complete paraplegia, have appeared without any recognisable local 
cause. 

Some of these cases have ended in recovery, and in others, which 
resulted fatally, no post-mortem examination was made. Leyden has 
recorded a case in which meningo-myelitis was found at the autopsy; 
and Dr, Gowers describes one in which acute ascending myelitis followed 
close upon an attack of gonorrhoea. 

Ocular lesions . — The affections of the eye in gonorrhoeal rheumatism 
are comparatively common, and take the form * of conjunctivitis or 
sclerotitis, and iritis. The conjunctivitis, which occurs with greater 
frequency than iritis, must be carefully distinguished from the purulent 
ophthalmia due to inoculation of the conjunctiva with the gonorrhoeal 
viru?^ It is present at some stage in a considerable proportion of the 
cases, and is apparently to be classed on a par with the joint lesions, as 
one of the manifestations of the systemic infection. 

Iritis, when it occurs, usually attacks the two eyes in succession ol’ 
simultaneously. It is of the serous or “ rheumatic ” variety. 

The following case offers a well-marked example of gonorrhoeal 
rheumatism with ocular lesions : — 

H. B., a man of twenty-three years of age, acquired gonorrhoea in 
June 1887. Three weeks later he had pain in the feet, followed by 
swelling of the left foot and ankle. Later both knees became swollen. 
The discharge ceased in October, according to the patient’s statement. 
In January 1888, at which time he first came under observation, the 
joints were still painful, and there was some degree of flat foot. He 
then had well-marked conjunctivitis, as well as iritis the right eye. 
In February, after the right eye had entirely recovered, left iritis set in. 

Fournier met with ocular lesions in fifteen out of thirty-nine cases, but 
the joints were not usually affected contemporaneously with the eyes. He 
quotas a case in which four attacks of gonorrhoea within five years were 
followed, in the first instance, by ocular lesions alone ; in the second and 
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third instances by affection^ of the eyes and joints, and in the fourth by 
•arthritis atene. 

Cardiac lesions , — One of the most striking differences between gonor- 
rhoeal and true rheumatism is the pra(?tical immunity of the endocardium 
in the former disease. It is true that cases are on record in the 
cou^i’se of which both pericarditis and endocarditis have occurred, but 
the very rarity of such records serves to emphasise the rule. I have 
met with a single case in which a miymur, having all the characters 
of that of mitral regurgitation, appeared in the course of a definite 
attack of gonorjhoeal rheumatism, and disappeared entirely during con- 
valescence. In considering^ such cases we must be on our guard against 
including,^q.s organic, haemic or other murmurs not due to endocarditis ; 
and we must remember also that genuine acute rheumatism may occur 
in the course of gonorrhoea. These p^nts have been insisted on by 
Dr. E. L. MacDonnell, of Montreal, in a paper in which he records 
a case of great interest. Gluzinski, who has collected thirty-one records 
of ^cardijiic lesions associated with gonorrhoeal rheumatism, suggests that 
the endocarditis, when it occurs, is rather of the ulcerative than of the 
simple type ; ana a considerable number of cases are on record in which 
death has resulted from endocarditis ui^ioubtedly of the infective variety. 
As these cases have very important bearings upon the pathology of 
gonorrhoeal rheumatism it will be necessary to refer to them later in this 
connection. 

Affections of serous membranes , — The occasional occurrence of pericar- 
ditis in the course of gonorrhoeal rfieumatism has been discussed already, 
ind pleurisy, with^ or without effusion, must be included among 
:he occasional msmifestations of this disease. A particularly con- 
vincing example of gonorrhoeal pleurisy has been recorded by Bordoni- 
Uffreduzzi. ^ 

Diagnosis. — The presence of active gonorrhoea or of gleet usually 
jenders the diagnosis of gonorrhoeal rheumatism an easy matter ; indeed 
the clinical features of the joint lesions themselves often suggest the 
correct diagnosis, which may be confirmed by the presence of a urethral 
discharge. On the other hand, it is not safe to conclude that any arthritis 
in a patient suffering from gonorrhoea is necessarily gonorrhoeal. 

It is probable that the disease, at any rate in the earlier stages, is not 
infrequently mistaken for true rheumatism, especially when it occurs in 
women ; but suspicion is soon aroused by the absence of marked fever, 
or by the obstinacy of the arthritis which shows no disposition to yield to 
the salicylic treatment. 

The occurrence of conjunctivitis or of iritis in the course of a 
supposed attack of rheumatic fever, or the establishment of arthritis jn the 
temporo-maxillary or sterno-clavicular joints, will always suggest the • 
possibility of a gonorrhoeal origin ; but it must not be forgotten that 
rheumatoid arthritis in its more acute forms is also liable to be mistaken 
for rheumatic fever, and that in this disease the temporo-maxillary ijoints 
are even more liable to be involved. 
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Agai^p, it must? be remembered that a purulent urethritis of a n/)n- 
specific nature is an occasional concQmitant of gout ; and such urethritis » 
may be mistaken for gojiorrhoea, whilst the attendant gouty arthritis 
may be ascribed to the urethral affection. The characters of the 
articular lesions which lend aid in the diagnosis of gonorrhoeal rheuma- 
tism have been already discussed and need not be recapitulated. • 

Prognosis. — The prognosis on the whole is favourable : a iatal termina- 
tion is extremely rare ; and recovery, although long delayed, is as rule 
complete. Nevertheless in giving a prognosis the risk of fibrous ankylosis 
of the affected joints should always be remembered, and also the possibility 
of the subsequent development of rheumatoid changes. The patient 
should be emphatically warned that a fresh 'gonorrhoea is almost certain 
to be followed by a return of the disease ; and it should be pointed oul 
to him that each successive at^ck is apt to be more severe, even more 
refractory to treatment, and more likely to cause permanent disablement. 

Pathology. — Various hypotheses have been propounded to explain the 
relationship of the pseudo-rheumatic troubles to the urethral discharge 
these may be summed up as follows : — 

i. That the gonorrhoeal infection awakens a latent ‘"rheumatic tend- 
ency, provoking an attack of true rheumatism ; ii. That the arthritis is 
of nervous origin, and is due to irritation of the urethral mucous mem- 
brane ; iii. That the phenomena are of pysemic origin ; iv. That the 
so-called gonorrhoeal rheumatism is due to a specific systemic infection 
by the gonorrhoeal virus. 

i. The rheumatic hypothesis hardly need be ccAnbatcd at the present 
day, for there is no longer any widespread dopbt of the distinct 
nature of gonorrhoeal rheumatism. On the other hand, cases are 
occasionally met with in which to all appearance a gonorrhoea acts as 
the immediate cause of an attack of acute rheumatism of the ordinary 
type. 

ii. The second hypothesis, which has been ably maintained by Dr. 
Ord and others, does not afford any explanation of the abarticular 
phenomena of the disease ; it is, moreover, opposed by the fact that the 
articular lesions themselves are not of the same kind as these joint lesions, 
such as the arthritis of tabes or of syringo-myelia, which are looked 
upon with the best reason as having a nervous origin, and which 
exhibit a far closer resemblance to those of rheumatoid arthritis. Nor 
can the origin of the lesions in urethral irritation^ be maintained if those 
examples be accepted in which gonorrhoeal rheumatism has followed con- 
junctival inoculation. 

iii. and iv. The rarity of suppuration of the affected joints and the 
other characters of the arthritis serve to distinguish gonorrhoeal rheu- 
matism from an ordinary pyaemia ; and the view of the disease as the result 
of the generalisation of the specific poison is that which ^ can be supported 
by the most cogent arguments. 

Ve have seen that the symptom-complex here presented is a peculiar 
one and unlike that of any other disease — a point to which Fournier 
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W2WJ the first clearly to direct attention ; the malady hS.s the ch|.racter of 
,a definite specific disorder, comparably to true rheumatism, but essentially 
different from it. 

The generalisation of an infective disease which in most instances 
remains localised may be due either to the dissemination of the specific 
organism, or to systemic poisoning by the chemical products of its growth. 
The evidence which is forthcoming points to the former as the correct 
inter^etation in this instance. It is easier to explain upon this view the 
^act that of the many sufferers from ‘gonorrhoea, a few only present 
gonorrhoeal rheiynatism ; an(i, since Petrone and Kammerer first investi- 
Tated the subject, many observers have sought for the gonococcus in the 
jynovial fluid from the afflicted joints and in the vegetations situated 
ipon the ^endocardium in cases in which death has resulted from ulcer- 
itive endocarditis. The evidence whi^h they adduce is of varying 
legrees of cogency, but one by one the special properties of the gonococ- 
cus have been recognised in the organisms obtained from these situations, 
[t must now l)e regarded as an established fact that, in some cases at any 
fate, there are present in the fluid obtained from the joints both of 
infants and adults, in the Ifiood, in the pleural exudation and the cardiac 
v^egetations, diplococci which present ^the characteristic shape of the 
gonococcus \ they lie for the most part within the leucocytes, which are 
decolorised when Gram’s method of staining is employed, and they grow 
readily upon a mixture of human blood -serum and agar-agar, whereas 
they refuse to grow upon any ordinary culture medium. 

Indeed, after reading such aedbunts as those of Leyden, Bordoni- 
Uffreduzzi, and Thayer and Blumer, one can no longer doubt the 
dependence of the above-mentioned lesions upon the dissemination of the 
gonococcus. Bordoni-UffrcdTizzi even succeeded, by means of subcultures 
of the organism obtained from an affected joint, in producing gonorrhoea 
in a healthy man who offered himself as the subject of the experiment. 
On the other hand, it would appear that in certain cases, as in one re- 
corded by Ely, ulcerative endocarditis occurring in association with 
gonorrhoea may owe its origin to other micro-organisms, and that mixed 
and secondary infections play as important a part in this as in other 
infective diseases. Even in the inflamed joints the finding of the 
gonococcus has not been so frccpient as might be expected, and there is 
reason to think that it may only be present there during the earliest 
stages of the arthritis. 

There are some grounds for the belief that local ulcerations favour the 
dissemination of the virus, and that the comparative immunity of women 
from gonorrhoeal rheumatism is due to the differences in the length and 
structure of th^ urethra in the two sexes. ^ 

Treatment. — The first object in the treatment of gonorrhoeal rheuma- 
tism is the cure ^f the urethral discharge in which it has its origin ; with 
this end in view the ordinary remedies should be applied both by th« 
niouth and in the form of injections. • 

With regard to the medicinal treatment of the disease little can be 
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said tha^ is at all encouraging. The salicylic drugs and colchicum aMke 
are without appreciable effect upo«i the articular lesions, aud lapse of' 
time is the chief means of cure. Iodide of potassium is the drug which 
is most relied upon, and I am in the habit of giving a mixture containing 
quinine with an alkali, together with the iodide, and I believe that this 
line of treatment is by no means without good effect. If the pain be 
severe, opium may be administered. 

In severe cases the inflamed, joint may need a splint, and the applica- 
tion of an ice-bag usually affords relief. When the effusion into the 
articular cavity is very abundant, paracentcfjis may be called for ; and in 
the rare instances in which a joint suppurates, further surgical interference 
will of course be required. 

The great tendency to the formation of fibrous adhesions must never 
be lost sight of ; if the joint bp put upon a splint, care must be taken 
that, if ankylosis should result, the limb may be fixed in as advantageous 
a position as possible. Although complete lecovery of the affected joints 
is the nde, at least in the milder cases, some degree of stiffness often 
remains, which calls for passive movement under an anaesthetic; the 
minor degrees of residual pain and stiffness may often be got rid of 
by a course at some mineral water resort where external treatment is 
ciirried out, such as Rath, Harrogate, or Woodhall, in our own country. 
It is, of course, only from the external application of mineral waters that 
any results can be looked for. 

Archibald E. Garrod. 
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RHEUMATOID ARTHRITIS ^ 

Deflnltion. — A progressive degeneration of the joints of a special 
kind, accompanied by atrophy of some structures and hypertrophy of 
others. The course of the disease is vaviable, but is ordinarily towards 
irrevocable damage and ruin of the structures involved. 

The name Rheumatoid Arthritis was proposed by Sir A. Garrod in 
1858. It is short, distinctiye, and has taken firm root in this country. 

^ JThere are^ cogent reasons against disturbing it. It is not necessary to 
enumerate the other names which at divers times have competed with it \ 
but we must note that the name osteoarthritis is officially recognised by 
the Royal College of Physicians of London. 

The pathological position of rheumatoid arthritis will be better seen 
whgn a comparison is made with other forms of arthritis, as follows : — 

(i.) Traumatjp arthritis indiciites the immediate or remote effects of 
an injury to a joint. 

(ii.) Diathetic arthritis is a manifestation of gout, rheumatism, tubercle, 
scurvy, and the like. 

(iii.) Enthetic arthritis may occur in the course of scarlet and 
enteric fevers, dysentery, syphilis, gonorrhoea. This name includes all 
kinds of septic arthritis, whether arising from puerperal or other like 
conditions. The word rheumatism should never be associated with 
enthetic arthritis. • 

•(iv.) Neural arthVitis comprises all joint diseases which are the sequel of 
central or peripheral nerve-lesion. The word neur-arthropathy conveniently 
represents this class of arthritic cases. It is logically helpful, far it 
introduces a new order of ideas ; and it rescues us from those primitive 
c^)nceptions of arthritis which were always inadequate and arc sometimes 
misleading. Thus rheumatoid arthropathy would have been a better 
name for rheumatoid arthritis had it been adopted in 1858. In 
the border-land or neutral territory of arthritis physicians and surgeons 
contend in honourable emulation. When we have delivered ourselves 
from the traditions that (a) all arthritis, as its terminology no doubt 
indicates, is inflammation, and (i) that arthritis nearly always means 
something rheumatic or gouty, we shall hold a more lucid creed. The 
word rheumatism was built upon a narrow theory. As the Greek root 
of it signifies, it denotes “a humour floating in the blood, causing 
disease ; and we shall see by and by that the name rheumatoid arthritis, 
defective as it iJ; preserves an important idea. • 

» Pathology. — There are two main forms of rheumatoid arthritis : 
(A) the primary, «and (B) the secondary. 

• 

Before Dr. Kent Spender had completed or revised his essay he was compelled by a 
leavy affliction to relinquish his task. Dr. Garrod most kindly undertook to revil^e and 
inish the work. Dr. Garrod’s contributions are indicated by signature or initials. 
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A. P^nmary foVin . — The main cause of this^ form is general weakness — 
that weakness which follows mental f>i"ear and worry, loss of bkiod, muconS). 
fluxes, unfavourable hygiene, prolonged lactation, or too frequent child- 
bearing. Many structures and functions suffer. Why, under circum- 
stances apparently alike, the joints are affected in some persons and not 
in others cannot be explained. The lesion of a joint which we ’ call 
“ rheumatoid ” may perhaps be determined by a previous hurt or the 
chronic strain of excessive use. Joints which have been sharply and 
continuously engaged in the la'iiour of daily life are liable to fall into 
degeneration or dystrophy. Over-exertion Js not a necoissary antecedent, ' 
nor even a common one, but whatsoever weakens a joint renders it more 
prone to a specific deterioration. In one ‘patient, perhaps, there has 
been a habitual menorrhagia, with intermittent Icucorrhuea, trom earl^ 
womanhood; or the menstrua^ function has been disordered, or some 
anxiety or a neuralgia has undermined sleep and made restless days. 
The importance of uterine disorders as causes of rheumatoid arthritis 
has been urged by Dr. Ord ; but the facts have been differently inter- 
preted by other observers. 

A family heritage of tubercle is an important factor in some cases. 
Two or three brothers and sis^prs, perhaps, show signs of tuberculous 
disease, and another member of the family may fall into this rheumatoid 
state. What pathological link binds the tubercle with the arthritis ? 
There is no reason to suppose that this form of articular disease is stru- 
mous. The aetiology and clinical course of a rheumatoid joint have 
nothing in common with struma, th(^ugh both proclivities may be trace- 
able to analogous causes. Not infrequently a connection exists between 
influenza and rheumatoid arthritis. The severe epidemics of influenza^ 
during the last few years have left their effects in various ways, and this 
is ene of the gravest of them. Patients will voluntarily describe the 
sequence as a fact about which there can be no doubt. The influenza 
departs, but an ominous weakness is left behind. Arthritis does not | 
necessarily belong to influenza in any shape, except (as Dr. Sansom has 
said) as an acute accident of an acute disease. We are confronted with 
a like constitutional problem to that of tuberculosis ; but, in addition, 
there is the grave poisoning of nerve-centres and the disturbed nutrition 
which is a result of it. 

In all these cases the term primary rheumatoid arthritis is justified 
by the fact that a state of the system and of the general health had been 
brought about which is favourable to degenerative processes; of these 
rheumatoid arthritis is one. 

[It is necessary to mention here that a new direction has recently been 
given to the study of the pathology of the disease unfler consideration 
by bacterial investigation of the fluid from the diseased joints. A few 
years ago Max Shiiller described bacilli obtained jfrom such fluid, 
•which had the form of short thick rods, with polar bodies which appeared 
bright or dark according to the character of the illumination. These 
bacilli stained readily with carbol-fuchsin, not quite so readily with 
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melhyl violet, and more readily with methylene blue, oi» Bismarc^c brown. 
^Vhen cultures of these bactlli were jnjected into the joints of animals, 
changes were observed similar to those met with in rheumatoid joints ; 
suppuration never resulted, and the lesions differed from those seen when 
other bacteria were similarly introduced. Somewhat similar results 
have been independently obtained by Ballantyne, Wohlmann and Blaxall. 
After a prolonged and fruitless search in the blood and synovial fluid of 
sufferefs from rheumatoid arthritis, the two former observers ultimately 
discovered a bacillus which they regard as the cause of the disease. 
• This organism is described as ,a short bacillus, of dumb-bell shape, which 
is stained by fuchsin or methylene blue, but not by Gram’s method. The 
poles take the stain more readily than the intervening portion, and hence 
" Ttie appeaftince of a diplo-bacillus is apt to be assumed. Blaxall con- 
firmed these observations, and eventually succeeded in cultivating the 
organism. 

It was met with in the synovial fluid in twenty-four out of a series of 
twenty -five cases examined, and in a few instances was found in the 
blodd also. In cases of synovitis of other kinds it was not met with, 
although organisftis resembling it in morphological features were some- 
times found. 

Still more recently Chauffard and feamond have called attention to 
the occasional enlargement of l3rmphatic glands in the neighbourhood of 
the diseased joints, the degree of enlargement varying with changes in 
the condition of the joints. In scrapings from excised lymphatic glands 
and in the synovial fluid in such cas^s, they found a slender diplo-bacillus 
which stained readily, but they were unable to cultivate it in nutrient 
^media. 

Should further investigations confirm these results, and if it be 
shown that some at any rate of the cases included under the namg of 
rheumatoid arthritis actually owe their origin to a specific organism, the 
as to the pathology of this disease wdll have to 1)C 
-A. E. G.] 

foi'm. — This is the special lesion which occurs after 
rheumatic fever — a sequence which justifies the adjective rheumatoid. 
The condition which is called “chronic rheumatism” often forms an 
intermediate stage, though not a necessary one : it may remain as such, 
or darken gradually into the rheumatoid disease ; but the two ought never 
to be confounded. A man or a woman in early middle life may have 
^two or three attacks of^acute rheumatism close together: before there is 
a recovery from one, another begins ; wave succeeds wave, and almost 
overtakes it; no one pyrexial period is intense or much prolonged. 
Periods of comp|rative quiescence occur, during which the patient, though 
j^omewhat crippled, stumbles about with convalescent energy ; he never 
quite emerges, however, from the condition which, up to a certain point, 
is properly called rheumatic.” Concerning such a sufferer our unceasing 
anxiety is whether he is on the way to rheumatoid arthritis. The^two 
groups of clinical phenomena appear to coalesce : the latter may seem but a 
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postscrif t of the 'former, continuous in time and quality ; but potentially 
they are distinct. Pyrexia has gone- but the pulse remains quiik, and ever, 
quicker than before ; the sweating proper to rheumatic fever has passed 
away, but another kind of sweati'fig has begun. A new series of clinical 
phenomena arises, some of which, such as pain and enfeeblement of the 
joints, are a mere continuation of the old ; others again are the beginning 
of a new order of things. 

Here then we see not only something chronic in the room ot some- 
thing acute, but a slow process of arthritic disease in another kind. The 
steps of the sequence are seen only by thf practised ej^e. So far as the ' 
joints are concerned, the transition is not well marked ; what was swollen 
and painful is swollen and painful still. Th*e lesson is not ahvays easy to 
read ; but a study of the concurrent facts may make it clearer, and these ** 
facts will be discussed present^. 

It would be rash to assert that there is no such thing as acute 
rheumatoid arthritis. But the state so described is usually a pyrexial 
rheumatic forerunner, which, in predisposed persons, leads on to the rheu- 
matoid state proper. In the great majority of persons there is no such 
predisposition. Rheumatism comes and goes; it leaves some trace of 
damage, perhaps, but one whicl\ for the most part is quite remediable. 
Residual adhesions and stiffness represent the “ chronic rheumatic 
arthritis ” of the nosologist — a state which must be marked off in a de- 
cisive manner from rheumatoid lesions. However the boundary lines may 
be blurred now and then by complexity of temperament, or by the blend- 
ing of diathetic taints, the distincAon must be ^firmly maintained ; for 
whatsoever rheumatoid arthritis may prove to br-, it is assuredly not 
chronic rheumatic arthritis. [See p. 59.] 

Until lately it was customary to speak of rheumatoid arthritis as a 
seqtuel of gout. But “uratic arthritis,” whatever it may be, is to be 
held responsible for all the articular deformities and distortions of gout. 
Until we know that gout is not really adequate to produce them, no(| 
other agency should be brought into the explanation. Similarity is not 
necessarily identity. 

It is acknowledged that there is such a malady as “ rheumatic gout ” ; 
but the name is used in a sense quite alien to that of the old nomen- 
clature. Often have I seen among elderly folk (chiefly men) in the Bath 
Mineral Water Hospital a complex disorganisation of the knee-joints, 
preceded by a long and weary history of rheumi^ism and acquired gout. 
In them the operation of a composite diathesis like gout and rheumatism,,, 
together produces an arthritis of a definite kind ; and to this the name 
“ rheumatic gout ” must be confined. 

^Charcot arranged all cases of rheumatoid arthritis ip three divisions 
(a) Heberden’s nodes ; (6) The general progressive form ; (c) The partial 
or monarticular form. ,* 

” (a) The nodosa chiragra of Horace is so impressed on the mind of the 

laity, that a nodular finger (especially in its terminal phalanx) is assumed 
to denote gout beyond all question. Both Todd and Begbie associated 
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the^two as cause and effect. The true node of Hel/ferden is^often a 
^gn of a merely local degeneration, especially in elderly people. In people 
of middle age the existence of these nodules has^a pathological meaning; 
it helps to determine the nature of am arthritis which might otherwise 
be doubtful. “ They may be regarded,” writes Dr. Archibald Garrod, 
“ HS •constituting the slightest and most chronic manifestation of rheu- 
matoid arthritis.” Similar nodules are seen now and then on the 
dorsal %spect of the middle joints of the fingers. The nodules them- 
selves are due to an “ osteophytic enlargement ” of existing structures ; 
%they are much more common in women than in men, and Dr. Osier 
bays that the subjects of these nodules rarely suffer in the larger 
joints. • 

Hebcrdin’s nodes represent a partial and lenient manifestation of 
rheumatoid arthritis. The disease becomes quiescent (or even extinct) 
after a certaiji advance ; but the marks remain. Such a person, after a 
time, may become virtually non-rheumatoid, and may acquire gout or 
any other malady having no causal connection with the nodules. These 
are fciudmarks of “ battles long ago.” 

(/>) The general progressive or polyarticular form is Charcot’s second 
division. Many writers testify that rheumatoid lesions generally begin in 
the hands or the feet, and do not appear elsewhere. The hands are often 
affected first ; and very seldom do they escape altogether. This order of 
invasion obeys what has been called the “ centripetal law.” To this rule 
there arc many exceptions ; and we must admit that the “ natural history ” 
<jf a disease may be th^varted or helped by external circumstances. Let 
tlie problem be studie^ as it may be presented at any time in the Bath 
Mineral Water Hospital. The joints which have been most actively 
Sngaged in the special craft of the patient, whether this be husbandry or 
• carpentry, needlework or washing, are usually the first to show signs 
of arthritic degeneration. Nor can the daily toil be stopped : the 
^naiigle, the spade, or the needle must go drudging on ; and too iii- 
tr(*quent is the rest so urgently needed. Organs which are overy^orked 
exhibit the first signs of decay. The feet may be primarily affected 
if the occupation of the sufferer has demanded excessive walking or 
standing. 


But the capacities of the human hand are so many and varied, that 
unfair stress may be laid upon it even by patients who have not been 
engaged in manual labour. If we imagine that the petty joints of wrist 
and instep, and fingers And toes, represent in each case a big joint split 
into segments for a special function, it becomes evident that all the risks 
<^f arthritic disease are arithmetically multiplied. The feet often enjoy 
comparative repejse while, in ministering to the business of life, ^the 
hands may never be idle. And in that restless energy which always 

goes on except during sleep physical wear and tear is an inevitable 
1 esult. 


The peripheral incidence of rheumatoid arthritis must be accepted, 
therefore, with some qualification ; it may be true, but the facts may be 
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otherwise interpreted. The high endowments of the hand imply a 
correspondingly high level of nervo’as organisation. The coiAplex moto? 
and sensory apparatus ofi the upper limbs meets a physiological need ; but 
this very complexity may make it more vulnerable in disease. The force 
of the argument drawn from neural considerations is so weighty that 
there is no room for the curious surgical doctrine that the articular 
lesions in rheumatoid arthritis are the results of the mere contrition of 
opposing surfaces. 

Charcot said that the lesions tend to advance up the limbs towards 
the trunk. But although the wrists are generally j^fFected after the 
fingers, and the ankles after the feet, not seldom are the carpal and tarsal 
articulations affected first. The elbow often escapes, whilst the shoulder 
is involved. In the lower limbs the knees seldom escape; but, irT 
this form of the disease in con^paratively young people, the hip- joints are 
not often affected. 

The temporo-maxillary articulation now and then becomes stiff and 
painful at an early stage. It is attacked by rheumatoid disease in about 
a quarter of the total number of cases. It is an important diagnostic 
sign ; but there is at least one form of septic infection ’which may attack 
this joint. [See p. 66.] 

The symmetry of rheumatoid arthritis has been long observed. 
Occasionally, however, there is a hemiplegic distribution, not only of 
the arthritic phenomena, but of all the companion symptoms. 

At a later period of the disease the articulations of the spine may 
become .engaged. The cervical vertebrae are usually attacked first; a 
difficulty is felt in rotation and nutation ; and oltcn the discomfort is 
referred to muscles rather than to bones. The dorsal and lumbar, 
vertebrae may be crippled next, so that nearly the whole length of the 
spine is transformed into a rigid column. The body is twisted and ’ 
shortened, and moves in one piece ; and in the recumbent posture the 
muscular difficulties are great : in a number of cases, however, the disease | 
does net go beyond the cervical spine, or is checked by appropriate 
treatment. 

In this form of disease the large preponderance of patients is among 
women. 

(c) The partial or monarticular form of rheumatoid arthritis is 
Charcot’s third division. It is seen ip the knee, hip, spinal column, and 
shoulder. The joints which are nearest the trup.k suffer the most ; and 
by older writers the term “hip-ache” was applied to all pains in that,; 
part, if the nature of the pain, whether due to sciatica or disease in 
the hip- joint, could not be nicely discriminated. But it was recognised 
thah men suffer much more than women ; and, as men a^e more exposed 
.to injury and to the physical danger arising from occupation, so this, 
fortn of rheumatoid arthritis came to wear a surgical aspect. A very 
slight injury may give the first impulse to senile change. But what a 
relative word senility is ! In medicine (says Prof. Clifford Allbutt) wc 
do not count the ages of people by the revolutions of the earth around 
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the, sun, but we measure them by the involutions of their owr^ morbid 
j)rocesses. • Observe that 'the so-cajled monarticular lesion tends to 
spread and to become multiple ; rheumatoid hips are apt to be followed 
by rheumatoid knees, and infirmity in the elbow may follow infirmity in 
the shoulder. Very rarely are the hips crippled without engagement of 
the neighbouring lumbar and even of the lower dorsal vertebra?. But a 
polyarticular lesion may become grafted upon the other, when the patient 
is “ yofing in years ” though “ old in hours.'’ An active person between 
seventy and eighty years of ago exhibits now and then a rheumatoid 

• hand or foot which has appeared as a sequel of arthritic trouble in 
shoulder or hip ; either of which may have been monarticular for some 
time previously. 

•• The mdst strictly localised form is that which occurs after an injury. 
The prematurely senile type is distinguishable by other symptoms which 
in themselves indicate premature senility — such as degeneration of the 
hair, teeth and arteries. 

Morbid anatomy. — It were a purely academic discussion to inquire 
whdither ^he morbid , changes in rheumatoid arthritis are primarily in- 
flammatory or jfl-imarily degenerative. Probably both processes are 
concerned in the change. The nature of the inflammation determines 
the resultant hyperplasia. Eheumatoid* disease is a near neighbour to 
tuberculosis ; and when a proclivity to tubercle exists in a family, we 
may expect that any rheumatic member of that family may become 
rheumatoid. 

The disease has becti called a paiiarthritis, because it involves all the 
parts of a joint — cartilage, bone and synovial membrane. Rheumatoid 
destruction is contagious in its potency; and the total result is much the 
same wherever the ruin may begin. The nutrition of all the constituent 

• parts of a joint is affected, causing proliferation first and absorption 
afterwards. The articular ends of the bones are thickened and flattened 

•out, with protuberant margins which overlap the diaphysis like projecting 
dips. The matrix of the articular cartilage becomes split up into jielicate 
fibrillge, whilst the capsules disappear. At this stage the cartilage has 
a velvety appearance which is well seen in museum specimens of rheu- 
matoid joints. Later, the fibrillated cartilage is removed, leaving the 
surface of the bone exposed ; and such denudation takes place earliest at 
the points of maximum pressure. ^ Mutual friction of the ends of bones 
during the movement of an articulation gives them a smooth and lustrous 
^surface, traversed by lino striae. Bones thus affected are said to be 
eburnated, and the superficial layer of the bone is found to have acquired 
a greatly increased density. 

There is a marked contrast between the results according as, the 
receptive cavity for the head of a bone approaches the socket type of joint 
(as in the hip), or as it is very shallow in its concavity. In the former 
case, by the process of grinding, the deep concavity may be so enlarged* 
that the hall of the femur will slip out of its place into a new socket thus 
made for it. A shallow articular surface, on the other hand, like the 
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glenoid cavity of Che scapula, may be so narrowed and deepened by stout 
mar^nal protuberances, that the mobility of the head of the humerus is 
much impaired. The morbid changes are confined to the epiphyses. ** 
The synovial membrane is n/^arly always thickened. There is an 
increased amount of synovia, which is cloudy, thin, and mixed with 
ground-down particles of cartilage. Fatty degeneration affects ligam,ents 
and interarticular cartilages. The capsule may be ossified by thick plates 
of bone (called addimeniary hones by Dr. R. Adams) ; and all parts about 
a joint — periosteum, tendons, muscles — may participate in the slow inflam- 
mation until the ends of the bones are covered with more ossifying masses. 
Some osteophytes are flat and roundish, “ looking like a fluid which had 
poured out and stiflFened while flowing ; others are shaped like pointed 
stalactites. In the midst of the subserous cellular tissue detailed pointftir 
of bone are apt to form, which for a long time remain as isolated 
rounded pieces ; subsequently, ‘however, they may unite with other bony 
masses. 

Chronic inflammation of synovial membrane is usually the first event 
in time ; disease of cartilage is the first in importance. The progresoive 
ossification of the overlappings of cartilage leads to the formation of the 
nodular protuberances which characterise the disease. 

It is evident that several factors contribute to the swelling of joints, 
and to their deviation from normal shape. The great thickening of 
capsular ligaments is increased by osteophytes, and, owing to the retrac- 
tion of muscles, these look larger. The tendons of muscles are stretched 
and thinned. • ^ 

Periarticular bony formations may cause entire dislocation of a joint, 
and force it into an abnormal half-luxated position";^ or they may render 
it immovable. But stiffening and almost complete immobility do not” 
make true ankylosis \ although fibrous adhesions and periarticular thicken- 
ing simulate the dense cicatricial tissue which binds together the ends of 
bones in the distinct chronic rheumatic arthritis (see p. 59). In the , 
rheumatoid lesion the bones are not joined into a rigid piece (except in <» 
the spinal column) ; it is the block of surrounding alien masses which 
impedes or prevents movement. 

Interarticular cartilages and ligaments are more or less destroyed. 

Now and then a curious inversion occurs in the physiological anatomy 
of a joint. Where a cavity should be, a “ convex boss appears, which 
may actually fit into an excavated cu^ replacing the ball of the adapted 
bone. ' 

The muscles usually show a decided atrophy, and neuritis of the 
peripheral nerves has been found. The senile changes of the localised 
rheumatoid arthritis are practically identical with those which char- 
acterise the progressive form, but they are milder in degree. All arc 
phases of a dystrophic manifestation. 

t Clinical History. — A certain identity runs througk'the clinical forms 
of rjjieumatoid arthritis whatever its causation. Concerning any given 
case of which the history is veiled from us, it would be difficult to say 
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fi’oiji its essential or accidental symptoms whether fhe diseHi^e were 
primary or secondary. And even tips history itself may be equivocal. 
A remote attack of pyrexial rheumatism may h£^vc nothing to do with a 
recent attack of rheumatoid degeneration ; for during the years which 
separated the tAvo events other depressing forces may have come into 
playt impoverishing the blood and shaking the nerve-centres. A general 
similarity in the two chief types of rheumatoid arthritis includes a vast 
iiumbef of petty variations. When there are no known or apparent 
rheumatic premonitions a case should Ue considered from the neural 
- stand-point. 

Modes of 0 Hsd.—{a) A woman in delicate health goes to bed, and 
IS awoke from sound sleep ^n the middle of the night by paroxysmal 
pain in onS joint, commonly the shoulder or the elbow. Movement 
increases the pain. There is no sign of pyrexia, and the patient is 
not “ ill ” in a medical sense of the Avor3. (b) After slighter bed-time 
warnings a patient's sleep is broken by a burning pain in one hand. 
The Avhole limb is throAvn outside the bedclothes, and tossed about 
for T;ool air. (c) Early one day a person feels a sudden weakness or 
tiredness in the fight hand and a tenderness along the inner border 
of the carpus. The Aveak hand is grasped by the other, or a hand- 
kerchief is wrapped around the Avrist. {d) After a long and fatiguing 
Avalk a Avoman feels a “ chill " around her cervical spine and muscles ; 
within a few days rotation of the upper vertebrae is seriously im- 
paired. The arms cannot lie uplifted ; in a short time neuralgic pangs 
stream along the limbs^a jirelude to ‘the arthritis Avhich sooner or later 
comes on. (e) At thq, end of a prolonged lactation pain and swelling 
occur in one joint. • Their significance is not immediately recognised. 
(f) A 2)erson, not consciously out of health, finds a sudden weakness in 
• the hands: they drop small objects; the fingers cannot pick up little 
things; the complaint is that the hand Avill not “hold,” and that the 
lingers are “going to be jiaralysed.” Along Avith this motor Aveakness there 
be sensory aberrations, variously described as “burning,” “scald- 
ing,” or “scraping.” Not infrequently there are eA^anescent blanchings 
and blushings, or again a permanently red or jmrple tint of skin. Small 
cutaneous areas are sometimes decidedly chilled, (y) Has not the ankle- 
joint been strained ? — is a question often put to a sufferer Avhose foot 


conveys the first Avarning of SAvelling and weakness. And for a Avhile 
perhaps for months, the pity and the nursing are bestowed in the wron^ 
^vay^ and the right kind of help is not suggested until arthritic mischiei 
has become a settled fact, (h) Noav and then a rheumatic patient com- 
plains of severe “muscular pains” in the neighbourhood of a large joint, 
coming and going Avithout apparent cause. A severe prophetic note^ol 
the coming storm is a pain in the ball of the thumb ; and hardly less 
common is a sharjj pang on the inner side of the wrist. Both these 
orms of neuralgia are very characteristic of incipient rheumatoid change. 

hat we imagine to be a pure sciatica is now and then a rheumatoid 
invasion of the tarsal articulations, knee, or hij). 
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Thiif sketch 6f the sundry modes of beginning of rheumatoid arthritis 
by no means exhausts them. No piedical trouble is more incidious in it^ 
approach or more subterranean in its quiet journey. The simple state- 
ment that a disease may be weK on its road before a suspicion of its 
presence is aroused demonstrates the practical importance of a right 
understanding of this matter. 

Very soon, if the arthritic lesion be of the rheumatoid kind, a dull, 
slow swelling appears in the menaced joints. The wrist is bulged and 
tender; swelling is obvious when the hand is held up and viewed 
laterally. The first two metacarpo-phalapgeal articuly.tions are usually > 
the first parts affected on the distal side of the wrist, and sometimes the 
other knuckles are not touched at all. Thd* interphalaugeal joints of the 
fingers swell, and the enlargement of the first joint beyond the knucWP 
imparts to the whole finger a spindle shape. Any enlargement of the 
second interphalangeal joint is masked, perhaps, by Heberden’s nodes. 
Here, then, is the first aggression of the disease in many young adults . 
nor may it go beyond this stage for months or years. The thuml)s 
escape, or only their carpo - metacarpal articulations are*^ involved. 
The foot quickly shows sympathy with the han^/. Tarsal bones 
enlarge and become tender ; there is synovial effusion among the complex 
articulations ; the elasticity of the plantar arch is spoiled, and even slow 
walking becomes difficult. 

The natural attitude of flexion of the knee and elboAv keeps them 
at ease, and friction between joint-surfaces is lessened. Difficulties arise 
in the hip or the shoulder either inifnediatcly aftei those of the foot or the 
hand, or after a consideralile interval of time; and^the knee is more often 
affected severely, because in its office it has to bear the weight of the body 
But there is no definite law of secpience in the matter. 

e' A limitation of movement and a grating noise when the ends of the" 
bones are rubbed against each other are proofs that the mechanism of a 
joint has gone wrong. The crackling of periarthritic adhesions gives a? 
peculuy and unmistakable noise ; and the restrictions Avhich thSsc'' 
adhesions impose upon freedom of rotation may be as al)rupt and decisive 
as if the bones themselves were at fault. 

Atrophy of muiicles is uncertain in rigidity and degree. This atrophic 
process is often an early symptom, and synchronous with the arthritic 
disease ; this fact has suggested to nmny observers that both conditions 
depend upon a common cause. Sometimes the muscular w^asting 
distinctly in advance, and is out of all proportion to any mischief in the 
nearest joints. Along with it there is often a “cutaneous dystrophy’ , 
the skin is glossy and pink, or it is translucently pale and shines like a 
mirror. The fingers and hands often afford examples qf glossy pinkness, 
and those parts of the limbs which arc ordinarily covered with clothint; 
may be waxy white. The skin on the flexure side of jbhe fingers becomes 
thin and brittle. The nutrition of nails occasionally suffers. 

c How are we to explain this group of atrophic phenomena ? Three 
hypotheses have been entertained : — 
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(i.) The atrophy of muscle may be myelopathic, arid have % central 
spinal origiij. The argumerft may be^ stated thus: — A patient suffering 
from rheumatoid arthritis with much atrophy of limbs may also present 
the signs of bulbar paralysis. If there be a lesion in the anterior 
horns of the spinal cord, especially in the cervico-dorsal region, such a 
lesicm may well extend to the medulla oblongata, where are certain motor 
nuclei continuous and homologous with the anterior horns. The phe- 
nomenft of progressive muscular atrophy may thus be added to those of a 
rheumatoid atrophy of spinal origin, and "consist in a rather quick loss of 
. power in the muscles of th^ shoulders, neck, chest, and also in the 
intercostals. The tongue cannot be protruded to the usual extent. 
The action of the masseter aifd pterygoid muscles becomes feeble. There 
m an altered expression and a fallen or blank look about the lower 
part of the face. The speech is probably slow ; the respirations are short 
and panting, and the complexion is blue. These symptoms convey plain 
evidence of a polio-myelitis at the root of the hypoglossal nerve, of the 
portio dura of the seventh nerve, of the motor root of the fifth nerve, and 
of the roof of the spinal accessory. There is never any positive recovery 
from this conditicfi ; on it marches to its certain end, and death occurs 
from paralysis of respiratory and cardiac neiwes. It is remarkable that 
the arthritic part of the malady may wane while the bulbar complications 
steadily increase. The sketch just given is drawn from two cases which 
were long under my observation. 

Besides these graver paralytic symptoms there may be incoordination 
of the pharyngeal museks. Not only is the act of swallowing done with 
hesitation, but now and then it is but partially accomplished. A regur- 
gitant rush of food through the nostrils tells of spasm ; the way into the 
(^sopliagus is temporarily closed. A “ nasal voice ” is not uncommon. Such 
• a pharyngeal crisis comes on occasionally in the course of tabes. Ji is 
curious that, after a comparative recovery from rheumatoid lesion in joints, 
pharyngeal difficulty may come as something quite new ; as if the neur- 

which is at the root of the rheumatoid disease had not passed ^away. 

The existence of a nerve-centre which presides over joint-nutrition 
has been postulated by more than one physiologist. The evidence 
for a central cause of the atrophic phenomena of rheumatoid arthritis 
was given by Senator nearly twenty years ago. Even if we admit, 
thus he wrote, that these and other forms of joint - disease occurring 
m the course of nerve maladies arc due partly to injury, we ought to 
note the very frequent cdincidence of joint aftcctions with diseases of the 
Central nervous system. Eheumatoid arthritis may be set agoing by violent 
emotions and sorrows ; it is commonly symmetrical in its progress ; it is 
often associated with neimalgic and tropho-neurotic symptoms, and Jhc 
muscular wasting is out of proportion to the joint mischief. And who 
eiTii fail to see an analogy between this arthritis and the arthropathy 
originating in disease of the spinal cord, as in tabes ? I may add that a 
similar arthropathy has been described as an occasional result of concjis- 
sion of the spine. 
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In AVjhat is called infantile paralysis (although it may occur at ^ny 
age) paralysis quickly follows a les^pn of the ganglion cells \\\ the spinaj 
cord. The muscles affeqted are flaccid and toneless from the first. By 
the second week the reaction of degeneration is present. Reflex action 
from the skin and myotatic irritability are abolished. In progressive 
muscular atrophy, however, faradic reaction may remain until alL the 
muscle is wasted away. The flexor muscles are usually affected before 
the extensors, and the wasting in the legs is much less common V/han in 
the arms. In a case of rheumatoid paresis the electric irritability of 
the atrophied muscles is usually normal. ^ Generally there is a distinct, 
increase in myotatic irritability; if the thigh muscles are affected the 
knee-jerk is excessive, and sometimes a rectus clonus can be obtained. 
A foot clonus may l)c present when the ankle-joint is affected, fn 
some cases there is a slight rigidity of the affected muscles, which 
fire anything but toneless ; and those which waste are chiefly the 
extensors of the affected joints. It must be confessed that it is difficult 
to reconcile all the i)henomena on the hypothesis of a spinal lesion, and no 
such lesion has ever been discovered. 

Exanqffes of rheumatoid disease are not uncommoVi in which we see 
a debility that approaches a spinal ]>aralysis, but without conspicuous 
atrophy. And the dawn of trouble is betrayed sometimes by slight 
motor failure ; little objects (like a cup or a jug) slip out of the hand 
unawares, or the manual grasp unconsciously becomes feeble. 

(ii.) Pitres and Vaillard believe that there is a constant relation 
lietween the presence of neuritis and the development of trophic changes 
in the muscles and skin. Dr. A. Garrod admit^ that the “peripheral 
element ” will have to be considered ; and the problem will be how far th^ 
lesions of peripheral nerves determine “irregularities in the relation of 
niT’otatic irritiibility to the muscular atrophy, the occurrence of numbness, 
and tingling and cutaneous dystrophy, and even changes in the joints 
themselves.’^ Dr. T. Oliver shows that in lead poisoning the lesions arc 
both central and peripheral. •• » 

The ultimate appeal must be to pathological anatomy. Partly from 
the paucity of material, and partly from the disturbing agency of inter- 
current disease, the results of examination after death in rheumatoid 
arthritis are at present uncertain and even contradictory. 

(iii.) The muscular atrophy of rheumatoid arthritis has been called 
“ arthritic,” in the sense that when a joint ceases to be used the vital 
machinery which moves it tends to deteriorate. Atrophy is said to ' 
follow disease of the joints in nearly all cases. But it is certain thalJ 
dystrophy of muscles often goes on step by step with that of joints, or 
ev<?n precedes the latter. That the wasting of muscle is often iridc- 
j)endent of the mischief in neighbouring joints is proved by the fact that 
when rheumatoid lesion in the joints is unilateral muscular wasting aiid 
weakness may be as severe on the sound side as on the other. I have a 
yo:ing gentleman now (March 1895) under my care, in whom there is 
spurious ankylosis of the right elbow ; the muscles of the upper arm and 
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forearm have suffered accordingly, but the whole of the left upper limb 
has also withered nearly as much, although all the joints are freely 
movable. • 

The localised form of rheumatoid <?hange, being a dystrophy arising 
from injury or similar damage, is that which is most apt to l)c followed 
by ntuscular wasting as a natural sequence. There is a great I'cscmblance 
to an ordinary surgical malady, with its reflex results. 

W S cannot yet go much beyond the ^provisional hypothesis that all 
iheumatoid atrophy represents a neuropathic or myopathic disturbance 
of nutrition, andj:hat the nature of this disturbance may l)e practically 
- the same although proceeding from various causes. 

Other behaviours of muscie in this disease must be noted. Cramp and 
ifftermittenf spasm may last for hours at a time and cause acute pain. If 
the upper segment of the trapezius muscle J)e irritated through extension 
of a vagal storm to the spinal accessory, a paroxysmal torticollis is set up 
which causes the head to rotate and to become fixed. Tremor seizes 
a rheumatj)id limb now and then, beginning nearly at the same time as 
the arthritic lesion. The spasm is of the type of paralysis agitans ; and 
a shaking limb n5iy be thermometrically warmer than a cjuict limb on 
the other side. Athetotic movements fqv not uncommon in the hands. 
Increased tonicity of the muscles is the cause of the grotesque distortions 
of the fingers and toes; and the deformities so produced “become in 
time permanent and irreducible, owing to changes in the wasted muscles 
which lead to permanent shortening.” The exact nature of those de- 
formities is determined by the contraction of muscles or by their wasting, 
aTid by the predominai^c of one or the other condition. 

’ [The name Arthrkis Deformans, by which the disease under considera- 
tion is generally known in Germany and in America, calls attention to 
•one of its most characteristic, and at the same time one of its most cKs- 
^ tressing features, namely, the conspicuous deformity and crippling whicli 
tt tends to produce. Several distinct factors enter into the production of 
the deformities. In the younger sufferers the fusiform swelling of the 
joints is only in small part due to actual osteophytic outgrowths, at least 
in the earlier stages of the disease ; the enlargement being chiefly due to 
thickening of the synovial membranes and other soft structures around 
the joint. In older patients, on the other hand, the outgrowths of bone 
are often the main cause of the deformity, which in such cases is apt 
to begin more abruptly iij the immediate neighbourhood of the affected 
jpints. The nodes of Heberden afford an excellent example of this, as 
they consist almost entirely of osteophytic outgrowths, although their 
f'lze may bo materially increased by the presence of translucent hernial 
bulgings of the syjiovial capsules. • 

^ Bursal swellings are frequently met with in the neighbourhood of the 
diseased joints, and^aro most apt to be conspicuously present on the 
dorsal aspects of the wrists. Enormous cysts have occasionally been met 
With in the thigh in connection with rheumatoid arthritis of the hJp- 
]oint. 
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The'^last and perhaps the most important class of deformities includes 
those resulting from the spasm of the atrophied muscles. Flexion of the 
limbs at the knees or elbows is often present, and in extreme cases various 
grotesque deformities of the handfe and feet may be present. 

The hand deformities resemble those produced by long-standing 
lesions of nervous origin, such as anterior polio-myelitis. When contrac- 
tion of the interossei produces flexion of the metacarpo-phalangeal joints, 
the first interphalangeal tends .to become hyperextended, and there is a 
compensatory flexion of the terminal joints. When, on the other hand, ' 
there is hyperextension of the metacarpo-phalangeal there is a reversal of 
the above-described attitudes of the interphalangeal joints. 

The deflexion of the fingers to the ulnar side, which is so frequently 
seen in rheumatoid arthritis, appears on the other hand to be intimately 
associated with past or present disease of the metacarpo-phalangeal joints. 

It is sometimes seen in its most extreme form in patients who have passed 
through several attacks of rheumatic fever, apparently attended with 
relaxation of the ligaments ; but so far as I am aware it is never met with 
as a result of the chronic spasm due to primary disease of the nervous 
system. That it is not a result of simple spasm acting upon healthy 
joint structures is further shown by the fact, that although in extreme 
cases the extensor tendons may slip from their grooves in flexion, siich 
slipping of the tendons is by no means constant. 

Deformities of muscular origin may be established at a comparatively 
early stage of the disease j and they are frequently more marked in eases 
in which the enlargement of the joints is comparfitively insignificant. In 
the course of time the limbs or hands tend to boc(?mo fixed in the vicious 
positions which they have assumed, and the defoi’mities are no longCi 
capable of reduction. 

“ The monarticular form of rheumatoid arthritis does not, as a 
rule, produce much deformity ; but when the hip-joint is affected there 
may be conspicuous shortening due to absorption of the head of the 
femur.*^ 

In the earlier stages of the disease, when it affects many joints, such 
crippling as results is, as a rule, mainly due to the limitation of movement 
imposed by pain ; but in the later stages the patients may be rendered 
completely helpless, partly on account of the restriction of movement 
which is caused by the locking of osteophytes, and partly as the result 
of muscular contractures. Seeing that in it^ more inveterate forms 
rheumatoid arthritis may successively implicate almost every joint in th|; 
body, including the temporo-maxillary articulation, the condition of tlio 
patient may become a deplorable one. Fortunately, however, siicli 
ex<treme cases arc comparatively rare. — A. E. G.] t 

In all forms of rheumatoid arthritis the grip of the hands should l;o 
regularly measured. The use of the dynamometer,, is not without its 
fallacies, and it needs to be corrected by the changing conditions of daily 
heUlth ; hut no other test is so easy of application, or upon the whole 
more trustworthy. Some experience is necessary for fixing the instiu- 
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iiiejit in the grasp of the hand; the arm should then Ife raised^ and the 
palmar surface of the hand made to ^ook downwards while the spring is 
compressed. In secondary rheumatoid arthritis, (that is, after long sub- 
pyrexial rheumatism) observation of 4he dynamometer is particularly 
valuable. It tells us when the ordinary debility of the diathetic malady 
IS passing into a graver and more lasting paresis. But in the ultimate 
stages of disease it is clear that bony distortions may prevent the co- 
ordination of the muscles of the hand ; or the muscles may be so wasted 
that no pressure-test is available. 

The changes ^in the circuljition are frequent and importiiut. Many 
L-ascs of rheumatoid arthritis, rapid and crippling in their march, are 
har^tetised almost from the begiiuiing by increased rapidity of the 
heart’s actfhn. The pulse-rate may go iq) gradually to 90 or 100, and 
^niain so for years. This is tolerably common. In some comparatively 
■arc but ^'ery noteworthy cases the pulse may run higher still. Syn- 
chronously with the earliest objective signs of arthritic disease the 
ardiac rate may rise to 110, 115, or 120. Scarcely any variation is 
ibsci’ved whether Iq^ day or night. I ha\'e recorded one case in which 
a very hard pulse ^'cached the high point of 140. The body is apyrexial, 
and the purple coldness of the hands is very manifest. There is no sign 
that the heart is organically affected ; no ha'mic murmur ; no venous 
engorgement ; no local cedema. The heart runs without adequate check ; 
the inhilhtory powei* of the pncumogastric nerve may l)e partly withdrawn, 
or partly neutralised by some inffuence which cannot at present be defined. 
The tachycardia, once tstablished, never entirely subsides, even though 
the rheumatoid degen(j^*ation may be arrested and recede into (piiescence. 

the Bath Mineral ater Hospital I once examined all the rheumatoid 
iToopfe (under the age of GO) then under my care in order to discover the 
frc(|uency of a quickened cardiac action. In 80 per cent of the cases fche 
[mlse-ratc was found to be more than 90. 

We should always examine the arteries of i heumatoid patients who 
^are cardiac irritability. If the blood-jiressure be high, and the, vessels 
.ortuous, degenerative changes arc in progress. Now and then the pulse 
s distinctly both (juick and weak. 

It is worth while to study the bare outlines of a case of this kind. 

V maiden lady, bom in or about 1836, was in a state of chronic ill health. 

V brown pigment gradually appeixred on the forehead, which was spotted 
vith little freckles. A (mick action of the heart came on during 1880 
vith a slight polyarticular rheumatoid arthritis. There was no thyroid 
-ulargement. In 1894 the pulse -rate gradually increased to 105. 
iuberculosis was suspected twelve or fourteen years ago, and indeed con- 
hdently announceej. But no visceral disease of any sort has ever occurred. 
Ihings remain stationary (1895). What does this curious and persistent 
Jfeurosis mean ? 

Between 1884 and 1887 I was struck by the disturbances in the 
colour of the skin among my patients in the Bath Mineral WaJ/cr 
llc)spital. The symptom was obvious and even obtrusive, but no 
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record any such observations could be found. Concentrate(\, in 
patches more or less large, the pigpient assumes many hue%i and afFectfj 
many parts of the body. . Across the forehead it spreads as a light bronze 
smear, or like a dash of chloasma ; over the temporal fossa on each side 
the tint may be deeper. Under the lower eyelids the streak of coloiii 
may be very dark, and may shine with a metallic polish. The dominat- 
ing tints on the face are lemon, orange, and citron ; the lustre varies 
with the angle of reflected light. In people of dark complexion the 
colour of the face is sometimes so swarthy as to make the patient resemble 
a mulatto. The white of the eyes stand^, out in l)ri Ilian t contrast. In 
some cases the neck looks as if soaked in walnut dye, beginning at the 
line at which it is ordinarily covered ; and* the skin has the appv.tiranee 
of being unwashed. 

A bronze shadow can be often detected on the back of the hands 
Other parts of the body, quite covered from sun and air, may ne 
darkened. Yellow circles are not uncommon across the finger-joints, and 
especially around the nails of fingers and toes ; and the nails may be 
streaked with yellow lines. The deep yellow pigment of far-adva’nccd 
rheumatoid arthritis is a rare form of multiple xanth6ma. The plantai 
surface of the feet becomes rough and horny, and is marked here and 
there ^vith the brightest yellow stain. A rash then appears on the legs 
in the form of brownish yellow spots or patches. The spots vary in size 
from the tiniest specks visible to the naked eye to dots of irregular form 
from one-eighth to one-fourth of an inch in diameter. In tint the spots 
vary much ; wherever they are most separate 6hc yellow is brightest. 
A burning and “ drawing ” sensation is continually felt in the legs and 
feet. During the night there is extreme heat wiih great perspiratior 
all over the body. The nails of the fingers and toes gradually separafe 
from their respective phalanges, and are torn or twisted from the- 
matrix by a quantity of dry chalky material. I take this description from 
a patient who was under my continuous care for more than two yeais 
(1 884-, 86). ’ ' 

The ordinary spotty pigment may be thus described : — Each freckle is 
to the naked eye a mathematically round spot, so well defined that it docs 
not shade off into the neighbouring skin ; and it is nearly always of a 
blackish yellow colour. It is not raised above the surrounding tissues. 
Its favourite seat is on the forearms on each arm four to eight spots ai c 
commonly to be seen at varying distances from each other, and having 
no more anatomical relation than the stars of a constellation. Now and 
then there is a notable spot on the ball of the thumb ; here and there a 
spot may be seen on the neck, and perhaps one on the external eai‘ 
Tl^ey are scattered on the red tinge of the cheeks; apd a multitude <)t 
specks may strew the forehead, barely visible unless the hair be well throA\ n 
back and the light good. Mixed in a random manner with freckles an'<l 
polished bronze are daubs and brown sprays, as if a shower of diluted 
Indian ink had been thrown about and allowed to dry. Not infrcqucTit 
are very black patches, as if solid lunar caustic had been applied to tlio 
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p^rts. In two or three cases I have seen oblong mAiks of l^ucoclerma, 
or circumscribed areas of comparatively white skin. 

Another colour change is the coming am^ going of small areas like 
bruises, which pass through the same phases. Has there been an 
accidental and trivial hurt? Nothing of the kind can be recalled. 

may be attending a patient for a supposed neuralgia of the leg, 
“gouty” or otherwise. All the classical remedies fail; the case is a 
riddlb ; and just when we least expect the riddle to bo solved, “ odd 
yellow blotches” appear all down the* limb. These “blotches” resolve 
the problem. They say thaj the neuralgia is a special symptom of neural 
^rthritis, which is come or is about to come. The bruises are as apt to 
-im(5V*#n -limbs which are nbt rheumatoid as on those which arc so. 

' In th% diagnosis of true rheumatoid pigmentation there are difficulties 
which arc not always small. We have ^o distinguish all congenital spots 
'^uid “ moles,” freckles caused by sun or artificial heat, scars darkened by 
time, and the natural discolorations of age. There are textural degenera- 
tions also which mimic disease of the skin, — a nearly forgotten acne, old 
pftnples, nseviises, and hardened dermoid patches. It is scarcely possible, 
however, to be*misled if we inquire closely into the chronology of the 
pigmentary stains. People may voluntarily state that the “ yellowness ” 
and the “ spots ” began at the same time as the rheumatoid symptoms ; 
and although hospital patients have far from accurate memories of 
their ailments, they will sometimes testify that these strange “ eruptions ” 
came with their pseudo-rheumatic troubles. However much a rheumatoid 
patient may improve^ both in general health and in the aithritic lesions, 
these pigmentation^ never altogether vanish. The trophic processes of 
the skin seem to have been too profoundly altered to recover. 

In every rank of life persons suffering from rheumatoid disease are 
wont to have very cold hands ; the coldness, which is almost cadfia^eric, 
extends a little Avay up the arms. There are three varieties of the rheu- 
matoid cold hand : (a) The cold dry hand is always cold and dry ; atmo- 
spheric conditions do not influence it, but the Avarmer the atmosphere the 
greater the contrast betAveeu it and the cold hand, (b) The cold hand is 
dry, except on the palm. Here the perspiration streams down the 
natural furrows, and it feels cold by reason of its contact with cold skin. 
(r) The hand is cold and Avet all over ; palm and fingers are covered with 
an abundant dew. The dew is always present Avhatcver may be the 
hygrometric and thermometric conditions of the external air. The same 
phenomenon is observed on the feet. We uncover the loAver limbs of a 
rheumatoid patient in bed, and see the large drops sprinkled over the 
mstep, and sometimes a short distance up the leg. The feet are seldom 
so cold as the Ijands ; mainly, I suppose, because they are ahvays Avrapped 
ni clothing. We may dry the feet by artificial means, and keep them 
as warm as we ^n, but the perennial floAv of moisture is not checked. 
Sometimes the long trough down the back is a canal of running moistupe 
which continually saturates the clothing. 

Another form of sweating is more characteristic of middle-aged women. 
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In the eaijy hours t>f the morning all the upper part of the body is bathod 
perspiration ; and a patient “ ^ares not ‘even put an aqn outside 
l\ie c\ot\ies ior tear oi beii^g chilled ” The moisture gradually passes otf, 
and the skin becomes fairly dry again. Whatever the amount of morbid 
sweating (which is most common in the purely neural forms of rheuma- 
toid arthritis) there is no shivering or evidence of a hot stage. 

The various pains have many features of interest. In an early stage 
of rheumatoid disease the pangs are characteristic, and I have spoken 
of those which haunt the forearm as having a diagnostic significance. 
At a later stage the pain is more diffused and less confined to par- 
ticular nerves. There may be acute and paroxysmal pain in the. 
whole arm, and exploratory pressure over the brachial plexus be 

very unpleasant. We search for the morbid changes of rheumatoid" 
arthritis, and if we find them thq neuralgia should be regarded as a sure 
sign of advancing evil. What we may take to be a mere sciatica is iiow^ 
and then a note of early rheumatoid lesion in the tarsal articulations, or 
perhaps in the knee. More often this specific neuralgia of the lower 
limb is, so to speak, pain in bulk ; the sufferer clasps the thigh all round, 
and says that pain is in every part of it. It is probableHhat the lum})0- 
sacral plexus is swept by currents of pain, the influence of which is felt 
indifferently through all its branches. Waves of cerebral sympathy are 
often stirred also by a progressive rheumatoid disease. Intense supra- 
maxillary neuralgia, subjective perversions of taste and smell, some 
deafness with a never-ceasing singing in the ears ; all or any of these 
symptoms accompanying the arthritis may lead lui to a true diagnosis 
of its nature, or may strengthen the inferences qollectcd from other 
(quarters. o 

The clinical symptom of pain points either to neuritis or to irritation 
of the ganglion on the posterior root of each spinal nerve ; and so far it 
tends to support the central hypothesis of rheumatoid atrophy. But pain 
and atrophy are not in any definite proportion to each other ; no degree 
of pain at the outset of a case indicates that there will be atrophy later 
and the worst atrophy may be unaccompanied by pain. A predominance 
of either symptom cannot be anticipated from the supposed origin of a 
case, or from the manner in which it manifests itself. Nor is it easy to 
unravel the diagnostic entanglements of neuritis, pure neuralgia, or nervous 
debility. After pressing the nervous threads at different points in their 
course, and at the places where they emerge from the deep fascia, we 
may be so far in doubt as to justify the use of an anaesthetic in order 
to test the condition of a joint which is obviously embarrassed. We may 
find the range of passive movement so wide as to show that the restraint 
of active movement arises entirely from the severity of papi, and not from 
> any mechanical bar. In the upper limb I have traced pain especially in 
the branches of the circumflex nerve over the deltoid muscle, in the 
external cutaneous branch of the musculo cutaneous nerve over the 
supinator longus muscle, and in the dorsal cutaneous branch of the ulnar 
nerve at the front and back of the wrist respectively. Pain is sometimes 
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erred to cramp of muscle, and even to the bones tBemselve% An out- 
break of dierpes zoster has (within, my own experience) been known to 
occur as a complication of paroxysmal rheumatoid pain. 

The extension of disease to the joints of the vertebrae causes 
irregularities in the vertebral canal, with compression and irritation of the 
spinal cord, of the nerves arising from it, and of the spinal ganglia. 
Senator thinks that shooting pains, paralyses, and trophic changes may be 
attrfbuted to this condition of the spine. 

Kheumatoid arthritis is more common in children than is generally 
supposed. Dicing my offic^il connection of nearly twenty-five years with 
a,the Bath Mineral Water Hospital there were admitted between fifteen 
• an^r*1nrenty children (under the age of 14) suffering from rheumatoid 
disease. The subject is fully treated in a subsequent article. 

At the other end of life it is often ^difficult to draw a lino between 
"the degenerative changes of age and the special lesions of rheumatoid 
arthritis. A study of a number of people between the ages of 60 and 
75 in the hospital just mentioned showed that their alleged rheumatic 
difficulties might be roughly divided into three groups : (ii) Those who 
had no distinct rheumatic history of any kind, but whose joints were 
suffering from wear and tear : in these^cases the occupation of the sufferer 
determines the place of the first outbreak of the malady ; the degenera- 
tion is the issue of agencies rather static than dynamic. (/>) Those who 
have had several attacks of genuine rheumatism, whose symptoms are 
those of chronic rheumatic arthritis, and in whom there is no evi- 
dence of rheumatoid^disease in the strict sense of this word, (r) Those 
who have a monarj^icular disease, generally of the hip, which we may 
nqjme as we will. • With convenience and accuracy it is called a senile 
change, of which the remote cause is a strain of ligaments, and not 
necessarily a fracture of bone. Dr. A. Garrod puts the matter #thus: 
There is some interdependence of the joints and the neighbouring parts, 
so that injury to the one is followed by a reflex dystrophy of the other. 
Tnjury to a joint may be followed by atrophy of neighbouring struc- 
tures ; and decay in a joint follows damage to the soft parts in its 
neighbourhood. If the disease spread it loses the distinction of being 
monarticular, and becomes allied to the ordinary rheumatoid type. It 
is admitted that the morbid changes in the monarticular senile disease 
arc nearly identical with those in the extended and ordinary rheumatoid 
form. 

Periosteal nodes and subcutaneous fibroid nodules arc not uncommon 
in secondary (or post-rheumatic) rheumatoid arthritis, and in that which 
IS apt to follow influenza ; l>ut they are much more rare in the primary 
rheumatoid ty^es. [Occasionally, however, nodules closely reserpbling 
those met with in young rheumatic patients are seen in sufferers from 
rheumatoid artlyitis with no obvious rheumatic antecedents, and who 
have reached a period of life at which true rheumatic nodules are extreme^ 
rare. Cases of this kind have been described by Payne, Fagge, I^wton 
Fitt, and others. They tend to persist longer than the ordinary nodules 
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of childrenf and are 'decidedly more apt to be tender on pressure. Newtow 
Pitt and Middleton have further described cases exhibiting (extensile 
thickening of the affected , parts, rather than discrete nodules, and this 
condition was attended in Pitt’s case by a marked degree of peripheral 
asphyxia. — A. E. G-.] The clavicle may be thickened and sensitive when 
the sterno-clavicular joint is enlarged. 

Many neuralgic sympathies cluster around disease of the temporo- 
maxillary articulation. The nerve-supply to the joint comes principally 
from the infra-maxillary division of the fifth cranial nerve ; this explains 
the occasional spasm in neighbouring musclf^s, with sundry reflex diffi- 
culties in mastication and even in deglutition. Another fine nerve thread ^ 
goes to the joint from the auriculo-temporal bi^anch of the infra-mi, binary 
division ; and hence, perhaps, the glancing pains about the temple and 
ear. 

There is frequent deafness, probably from ankylosis of the ossicles of' 
the middle ear. Iritis and conjunctivitis occur more often among people 
who are rheumatic than among those Avho are rheumatoid. 

There is no visceral lesion which has not been described as an inter- 
current disorder ; none is caused by rheumatoid disease aff such. Of the 
constitutional symptoms of the disease, we should try first to distinguish 
those which are part of the anterior bad health that originally brought 
on the disease ; then those which follow anemia, indigestion, and lack of 
muscular exercise ; and, lastly, the special depression of spirits Avhich 
generally ensues on the invasion of the system by an incurable disease. 
The heart should always be carefully examined ; when it is affected the sup- 
position of a rheumatic origin of the rheumatoid disease is strengthened. 
But in any arthritic disease of later life, structural and .valvular detcrioi;a- 
tion of the heart may be but one more feature in the tendency to general 
decay*^ In private practice, as a rule, I have examined the urine of every 
rheumatoid patient, but without discovering any deviation from the normal 
which could be pathologically associated with the rheumatoid condition. 
But the specific gravity is usually low, and the excretion of urea under” 
the normal mean ; this may or may not be due to defective kidneys. 
The bowels are often obstinately constipated. 

This sketch of the clinical history of rheumatoid arthritis has been 
drawn from well-marked cases. But the transitional forms are not un- 
important : sometimes indeed the landmarks are so confused that it is 
almost impossible to make out where we are. A discussion of a few such 
forms may be profitable. 

It is not always easy to determine whether we have to do with an 
arthritis or an arthropathy. The latter term is more properly applied to 
arthritic phenomena which are non -inflammatory and apparently non- 
^ diathetic. 

Some forms of arthritic disease which have all the essential elements 
of^ an arthropathy are obscured by intercurrent effusions. A quiet, 
dull aythropathy puts on a morbid activity for a little while, and speedily 
recedes again into quiescence. The local waves of pyrexia — very 
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*sJiort, perhaps, in duration — leave the joint sensitive and gradually more 
crippled. • 

In ingravescent cases there are periods of, unexpected improvement. 

On occasion an arthropathic patient »may do much more with the arms, 
or may walk better ; but the ameliorative force is soon spent. 

• A monarticular lesion tends in certain cases to become symmetrical. 

An affected hip or shoulder rarely lacks some sympathetic tenderness or 
disa^^ility on the other side. Or a person between 70 and 80 years of 
age may be so young in habit of body that a lesion which begins as a 
monarticular disease of th% shoulder creeps down to other and smaller 
ioints, and finally invades more or less of the whole limb. The following 

an opposite kind. A maiden lady had rheumatic fever severely 
in childHbod. The disease returned several times in a mild degree during 
the early years of adult life. Then it seemed dormant for a while. But 
M special stress on the nervous system and on the general health started 
a rheumatoid lesion in one hip -joint simulating a pure monarticular 
disease in an elderly person. 

• Some rheumatoid people, in whom a polyarticular disease is exceed- 
ingly mild, suffer disproportionate pain. This requires a special treat- 
ment, for life is made miserable by disturbance of sleep and of other 
functions. 

In severe cases it often happens that the hands are not so much 
.iffected, and, although unable to walk or to use the arms, the patient 
may be able to knit or to write. Sometimes the disease stops in its 
course after involving only two or three joints ; when a quiescent stage 
of this sort has beeq^ reached, with freedom from pain, comparative health 
may be enjoyed. , 

' ' A patient who has no conspicuous atrophy may feel as if all the 

.strength went out of her legs, a “ kind of weak feeling down the *front 
of the thighs, which causes her to have the sensation as if she cannot 
walk.” It does not last long, and it usually occurs while walking. 

• The vagus storms of “gastric crises” or “bronchial asthma” may 
.iltcrnate with pain or tenderness in the joints ; the one group of 
symptoms waxes as the other wanes, yet without apparent connection. 
The same remark applies now and then to the muscular dystrophy. 

Cautions and safeguards. — Looking at rheumatoid arthritis as a 
neurosis, we see in it two separable elements — the substantial and the 
collateral. Some of the collateral elements, although not in themselves 
of any gravity, are so' common as to form almost a part of the disease ; 
others may become injurious or even destructive. All occupy a definite 
position which has often been misunderstood. They are signs whieh 
indicate the nature of the arthritis ; but they are* not necessarily present. 

A case of rheumatoid degeneration may run its whole course, even to • 
' absolute decrepitude, without a symptom apart from the arthritic and 
muscular dystrophy. There may be no pain, no pigment, no perspira- 
tion ; and the heart may never be disturbed even in the smallest degree. 

It has been argued that there is no causal connection between the 



94 


SYSTEM OF MEDICINE 


substantial and the collateral symptoms. There are many people, jt 
is said, who are pigmented and h^ve no arthritis ; many ^ho have 
neuralgia in the limbs and, no arthritis ; while a permanently quick pulse 
without arthritic trouble is commo*!! enough. Much evidence is forth- 
coming, however, to show that the collateral symptoms, (first described 
by me in 1888) are, when present, a positive help in diagnosis. Take 
a common example. A case of arthritis of a doubtful nature is before 
us ; the arthritic condition by itself does not tell its own story. But 
there are aids to a trustworthy opinion somewhere ; what are they ? 
Almost always we shall find one or more \f we look for them with a 
trained eye. (a) Count the pulse ; there may be a steady tachycardia of, 
between 90 and 120 in the minute, (fi) Oi there may be a^g»^‘.Mng 
melasma on the face ; perhaps numerous spots and little staii’is on the 
arms, (y) Or the hands may ^be always cold and sweating. (5) Or 
there are neuralgic twinges in the upper and lower limbs. 

Now my plea is that if any one of these symptoms be present 
beyond question, and if it can be proved to have been synchronous with 
the arthritis in beginning and progress, the nature of that arthritis ‘is 
demonstrated thereby. I do not pretend as yet to explaih the connection 
of the facts but only to record them ; their interpretation will come by 
and by. The phrase which best expresses our transitional knowledge 
is that the collateral phenomena above described when they exist are 
valuable clinical signs. 

The common failure to recognise rheumatoid arthritis in its early and 
tractable stage is easily explained. In its beginnings it resembles other 
maladies ; its early symptoms are possibly blurred^ by the anicmia, or 
the menorrhagia, or the leucorrhoea, which are its ^remote causes ; to 
say nothing of the tuberculous disease which may exist in other members 
of th\i same family. But the pallor and the weakness challenge atten- 
tion, and if there be a heritage of rheumatism, or if there have been an 
imperfect recovery from an attack of rheumatic fever, grave suspicion 
ought torbe aroused. During weeks and months after such an attack 
the joints and muscles (especially in women under forty) should be 
closely watched, chiefly those of the arms and hands. Persistent 
neuralgia over the ball of the thumb and on the ulnar side of the wrist 
is a declaratory sign which seldom misleads. At least once a week 
the pulse should be carefully counted j and a gradual rise to 90 in the 
minute, with some rise in blood-pressure (valvular disease of the heart 
being absent), is very characteristic. And then if yellow smears appear 
on the face, with freckles and sepia stains on the arms and hands, none 
but the ignorant and the blind can err. 

How is it, then, that the grievous error is so often committed of 
‘ calling a rheumatoid young woman gouty, and treating her as such ? She 
suffers from headache and from neuralgia in other parts; her family 
history is blotted with tuberculous consumption or premature senility 
she exhibits the sure notes of pigmentation, cold hands, and rapid pulse. 
The tender spots over the carpal and tiirsal bones, especially if there l)c 
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a, little swelling also, are regarded as signs of gout.' The sallow com- 
, plexion a^d the yellow smears are* supposed to mean biliousness and 
stomach troubles ) but the conjunctiva is lumiuously pale, and the urine 
may be almost colourless. Why should the rheumatoid young woman 
just described be called gouty 1 What features of gout does she wear? 
What wrong thread of inquiry or induction suggested the thought that 
gout was nursed in her tissues ? We are allured by the easy teaching 
of oW humoral doctrines ; the lessons of neurology are hidden and more 
difficult to learn. 

When atrophy of the upper limbs is an early symptom of rheumatoid 
-T^jrthritis, it might be confounded with the beginning of progressive 
mubt?j.-lar< atrophy. The essential point which distinguishes these 
•diseases Ifts, I think, in the presence or absence of sensory phenomena. 
T-hese were often very real and impressive in the rheumatoid lesion ■ 
'Startling by their intensity, and disturbing to the health by their duration! 
The neuralgia puts on many forms, and is often mixed with vaso-motor 
derangements which are themselves allied to pain. 

• In any family in which there is a tendency to tuberculous con- 
sumption, the e^stence of menorrhagia or leucorrh(]ea among a group of 
quickly-growing girls should be regarded gravely. One of the group 
may be consumptive, and another (without apparent cause) may fall into 
a rapid neural arthritis. The former event seems natural, but the latter 
is among the things least expected ; pain and sweating and atrophy may 
l^e in advance of the arthritic symptoms, and perhaps the disease reaches 
an incurable stage ^rhile being trifled with as only an “obstinate 
rheumatism.” Beforp the medical attendant can grasp the problem the 
^storm has come and is gone; its havoc is ineffaceable, and a potential 
‘'bread-winner is crippled for ever. The deep alliance between tubercle and 
rheumatoid degeneration is intensely practical, and meets us in many ways. 

A study of the various modes in which rheumatoid arthritis may 
begin suggests the pitfalls into which an unwary practitioner may stumble. 
The patient who is awakened in the night by sharp and sudden, pain is 
most likely cheered by the misty diagnosis that her malady is only 
“ rheumatism,” and the usual remedies are used with no effect. Sudden 
weakness in the right hand, especially after toil in playing the i^iano or 
in writing letters, is ascribed to muscle fatigue or perhaps to gout. 

Muscular rheumatism ” is the cheap and facile explanation of all 
rheumatoid attacks which begin with a dominant myalgia, or with neuritis 
in the large muscles and aponeurotic sheaths. The risk is great that pain 
^ind difficulty in locomotion may be attributed merely to strained ligaments, 
or to a like result of a petty accident. And in the case of the hip-joint 
the risk is very great indeed. During several months, or even a year, 
there is, perhaps, an obvious limp in the walk; and an intelligent 
curiosity may discover that one limb is distinctly shorter than the other. 

ollect all the evidence at hand for the purpose of a right judgment ;‘ 
It may be struma or an arthritis of a common sort ; but do not pass it by 
mul call it “only rheumatism.” 
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The condition which has most elements of fallacy concerns the dor§i|ai 
and lumbar vertebr[e. If there be finkylosis of the articulare processes, 
and osseous bridges bind^ together the contiguous bodies of the bones, 
there will not only be a great iiindrance to movement, but a pain 
radiating from the back in all directions. Now if there has been a period 
of unwonted quiescence after an advancing arthritic mischief in other 
parts, the spinal trouble may come as a surprise and perhaps a bewilder- 
ment. Those spectral phantasms, hysteria and neurasthenia, v^A\ be 
trotted across the clinical stage.' All the obscure accidents which may 
happen to stomach, liver or uterus will ^be reviewed. ; but our dia- 
gnosis will turn on the rigidity of the spine and on the arthritic naturt 
of the case in past life. 

In true rheumatoid arthritis no uric acid has ever been discovered in’ 
blood : there is no deposit of^ urates in the affected joints ; and no 
succession of attacks of rheumatism causes ulceration of cartilages. 

On the practical side of this matter there is much to be said of 
exceeding interest. A patient comes before us of a spare habit of body, 
a slightly forward attitude, and a habiting gait. AVe note the ovoid fdcc, 
the melasmic tinge around the eye, and the shining yellow smear on the 
forehead. A\'e feel the cold moist hands ; Ave glance at the nodular 
fingers ; and our diagnosis is made. In the imaginary patient noAV before 
us the arthritis is assumed to be the central postulate. We ask ourselves, 
What sort of arthritis is it ? The accompanying evidence is accumulative 
in force and truth. Are there any corroborative signs ? If there are, 
and they can be proved to have begun with the arthritis, they announce 
beyond debate the nature of that arthritis. ,, 

On the other hand, Ave must not apply the name “rheumatoid” to- 
other and even graver maladies, such as the arthropathy of tabes or of" 
hen>iidegic limbs. Nor must Ave forget the possibilities of malignant 

disease ; or that a joint may be crippled by a dislocation imperfectly 
reduced, or by the results of an old fracture. 

If asked for a definite prognosis, we should recollect that in a rheumatfc ' 
or tuberculous family rheumatoid lesions may run an appallingly sAvift 
course, deforming and disabling Avithout mercy. 

J. Kent Spender. 

Treatment of rheumatoid arthritis. — Rheumatoid arthritis, if un 
treated, is essentially a progressive disease Avhich in the great majority 
of cases tends to spread from joint to joint, successively iiiA'olving fresh 
structures Avithout in any way relaxing its hold upon those previously 
attacked. It is true that as the disorganisation of the joint structures 
proQpeds the pain, often very intense in the earlier stages, frequently 
diminishes ; and the movements of the eburnated surfaces upon each othei 
may entail comparatively little suffering: so that, if the osteophytic out-’ 
‘growths are not so bulky as greatly to restrict movement, a fairly useful 
artiiulation may be left. The results of treatment vary greatly i" 
different cases. In some instances no course of treatment that can b‘‘ 
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devised appears to have any controlling power over the progi'css of the 
yialady. Tiais is most commonly the ^ase in elderly people in whom the 
disease is little more than a senile change ; Jbnt such instances are 
unfortunately not rare among younger -patients suftering from the more 
acute varieties. 

More often judicious treatment has the effect of bringing the disease 
to a standstill, without, however, bringing about any marked amelioration. 
T’lch S result cannot be regarded otherwise than as satisfactory when 
,,jear in mind the obstinate and inveterate character of rheumatoid 
ai thritis. ^ 

— ^^In a third and far less numerous set of cases, although the mischief 
done oy morbid process dinnot be entirely undone, a conspicuous im- 
jji’ovement, Avhich sometimes attains to an almost complete restoration, is 
i^u’ought about. The swollen joints diminii^h in size ; the bursal swellings, 
so'" often present in their neighbourhood, disappear ; the effusion is 
absorbed ; and with the cessation of pain a degree of mobility, almost 
equal to that which had been lost, is obtained. The fact that such 
a dfigree of improvement is sometimes met with renders it essential 
that in any given -base no effort should be spared to bring about such a 
result. 

In order that the treatment of rheumatoid arthritis should have anv 


chance of success the following requirements must be complied with : — 

1. The treatment should be commenced as soon as possible after the 
appearance of the earliest signs of the disease. 

2. It must be such as to maintain and increase the patient’s strength, 
and all measures which, have an opposite tendency should be avoided. 

3. To be effectual it must be steadily continued over a period of 
nionths ; or even, with short intermissions, for a year or two. 

The modes of treatment available may be grouped under the following 
heads: — (i.). Treatment by means of diet, hygiene, etc.; (ii.) Climatic 
treatment; (iii.) Treatment by baths; (iv.) Internal administration of 
drflgs ; (v.) External and local applications. 

(i.) Diet and Hygiene . — The question of diet is a most important one 


ni connection with the disease under consideration, for whilst a suitable 
diet lends material aid in coping with rheumatoid arthritis, needless and 
injudicious restrictions tend, on the other hand, to favour its progress and 
extension. This is a point on vhich it is impossible to lay too much 
Stress, for the superficial resemblances between rheumatoid arthritis and 
uout have given rise to a widespread impression that a dietary suitable 
toi* a gouty patient is suitable for the rheumatoid patient also. Thus the 
amount of animal food allowed is restricted, or meat altogether forl)idden. 
Alcoholic beverages are also cut off as far as possible, with the result tljat 
ilie patient’s strength is still further impaired, and he or she is l)rought 
^i^to a condition which favours the advance of the malady. Experience 
‘’ lows that an entirely opposite course is that which affords the best chance 
o arrest, and that no greater mistake can be made than to treat the sufferer 
loni rheumatoid arthritis as if he were an ordinary gouty subject. 

VOL. Ill jT 
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In tJie former disease the great need is to inerease the pati^t's 
strength, or, at least, to maintain it p.s far as possible ; and, accordingly, ny 
restriction should be imposed other than this, that the food should b<‘ 
such as the patient can best digest and best assimilate. If dyspepsia l)c 
present it should be treated by drugs, and by such an arrangement of 
<Het as is best adapted to the patient’s digestive powers, whilst retaining 
as far as possible its nutrient properties. 

Generally speaking, meat, far from being avoided, should bd’ taken 
freely, together Avith a suitable quantity of vegetable food. 

There are exceptions, of course, to the jibove general rule. When the 
temperature is continuously high, or Avhen, as is more often the^^c^j^ 
attacks of fever of no long duration occur, uhe diet must, of r e«»rrse, be 
modified accordingly, but should be as nutritious as is possible under the 
circumstances. 

The affection of the tcmporo-maxillary joints, so commonly present, 
but usually no more than a transitory stiffness, constitutes in some ex- 
ceptional cases one of the most consjncuous features of the disease, and 
one of the chief sources of anxiety to the medical attendant. If the 
teeth can only be separated a fraction of an inch the difficulty of feeding 
may be very great, and mastication impossible. Under such circum- 
stances meat must be given in a minced or pounded form, and in small 
quantities at a time. In extreme cases liquids only can be taken, and 
the removal of teeth to alloAv of the introduction of li(iuid nourishment 
may have to be considered; or, again, the possibility of giving relief by 
surgieal procedures. In such cases the limitatiwn of movement, which, 
as specimens in our museums show, is in part, at Ipast, due to osteophytic 
growths around the joints, is greatly increased J)y muscular spasm. 
Under an antesthetic the jaws may usually be separated to an exten‘t 
Avhjch is surprising to those who have had the patient under ordinary - 
•observation. 

As a general rule a moderate daily supply of alcohol, unless contivi- 
indicaked for any special reason, appears to be useful in cases of rhcufiit»^ 
toid arthritis. Among alcoholic drinks the more generous wines are to 
be preferred to spirits ; and when the patient is able to take it without 
discomfort a glass of stout at mid-day is often advantageous, especially 
to the younger classes of sufferers. 

Atmospheric changes and exposure tend materially to increase tlu‘ 
articular pains ; and woollen underclothing adapted to the season of year 
should always be worn. ' 

Exercise in moderation is to be recommended ; and even when the 
joints of the legs are affected a certain amount of walking should he 
allowed ; but this should not be sufficient to cause lasting pain. Ea cu 
A vhen the patient can only get about in a wheeled chair fresh aii’ 
desirable ; for it must be our aim in this, as in other matters, to keep tlih 
patient in as good a state of general health as possibfe. 

s, (ii.) Climatic treatment. — A warm, dry climate and a dry soil are 
the most suitable to rheumatoid patients, and the climate should he 
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equable fis possible, as sudden fluctuations are apt* to increiise their 
,pain. If tie patient’s home is in a^damp neighbourhood, removal to a 
drier locality should bo urged ; and well-to-do sufterors often obtain 
benefit from wintering in a warmer climate than our islands alibrd. In 
the choice of a place of sojourn, the importance of an equable warmth, 
suck as can hardly be obtained on this side of the Mediterranean, should 
he borne in mind. Such a change is specially adapted to cases in which the 
disea^ is not sufficiently advanced to cripple the patient; for when this 
stiige is reached the discomforts of a long journey may counterl)alance 
the good to be e^jpected from^ change of climate. Those who remain in 
^hjngland usually find that an inland climate is more suited to their con- 
dition’ tlmn that of the sea-^de, for sea-air is often found to increase the 
plains. 

(iii.) Treatmmt hy hatlis . — Patients sufijpring from rheumatoid arthritis 
constitute a large proportion of the frequenters of spas ; and there can be 
MO doubt that the external application of mineral waters is often bene- 
ficial, especially as an adjunct to medicinal treatment. 

•In almost all cases in which circumstances permit, the iiatient, in whom 
the disease is nof already so far advanced as to ju cclude hope of material 
advantage, should be advised to undergo a course of thermal treatment 
111 addition to other measures; and it may be advisable that the course 
should be repeated annually for several years. On the other hand, this 
form of treatment may be overdone ; it has appeared to me that a 
short course is often of more benefit than a long one, and that the good 
derived from a first fisit is sometimes imperilled or annulled hy too 
early a repetition of i^. 

The spas which enjoy a reputation for efficacy in such cases do not 
lielong to any one class, but differ widely in the mineral constituents of 
• their waters. It seems to me that the mode of application of the wafers 
IS of more importance in rheumatoid arthritis than their chemical pro- 
[icrties ; and the accessory factor of climate appears to have no slight 
•nfHuence in determining the amount of benefit obtained. « 

The combination of the hot douche with massage, which had its origin 
at Aix-les-Bains, appears to be decidedly more useful in this disease than 
frequently- repeated immersion baths. At Aix itself the patients often 
receive marked benefit ; and those who arc unalile to travel so far can now 
ivail themselves of the Aix treatment at various British watering-places, 
lotably at Bath, where the arrangements are excellent, and where alone 
n our islands a supply of water raised by nature to a high temperatuie 
« available. Harrogate and Woodhall Spa may also be mentioned among 
he British spas at which sufferers from rheumatoid arthritis may be 
id vised to seek relief. 

Peat-baths, such as may be obtained at Strathpeffer and at many 
^ Continental resortSj^are sometimes of service in relieving pain ; and if, as is 
not infrequently the case, a marked degree of aiijemia is a feature in the 
case, resort to iron springs, such as those of Schwalbach, Spa, or •St. 
^loritz, may be desirable. 
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VapQjiir baths ‘^almost always give marked relief for the moment, apcl, 
by reducing pain and stiffness, frecjiuently improve the patient’s powers, 
of locomotion greatly ; bpt frequent baths of this character are not to b(; 
recommended, for, having a weakening effect, they are apt to be followed 
by an aggravation of the disease. This does not apply to the local vapour 
baths of the Berthollet type, in which steam is applied only to the neigh- 
bourhood of the joints. 

Electric baths arc not open to the same objections as simple imnlbrsion 
baths ; and in skilled hands they have yielded good results. Dr. Lewis 
Jones, who is able to speak with authority upon this point, has kindly 
furnished me with the following brief summary of his experience upon tljii^ 
point : — “ The electrical treatment of rheumatoid arthritis has beeft-cafried 
out on two distinct lines, and in both ways with some success. *' The oldei' 
mode was by direct application to the affected joints and their neighbour- 
hood, using the continuous current, and so setting up vaso-motor changes 
to modify the nutrition of the joints. The more recent treatment consists 
in general electrification by means of the electric bath, in the hope of 
changing the general state of nutrition of the whole system, and so,"* in- 
directly, of arresting the morbid process. The formed plan should be 
tried for cases in which the stress of the disease has fallen upon one oi 
few joints, and the latter when the disease is more general. 

“ My own experience has been chiefly with the electric bath. 
Alternating currents from the induction coil, or from an alternating 
dynamo-supply, seem to be the most useful. In this way I have treated 
a large number of cases, and I consider that electricity affords more relict 
to the patients than any other form of treatment. , When the disease is 
recent, and has not yet caused serious deformity, it,s progress can be for 
a time arrested by electric baths, and the pain and stiffness can be vei/ 
mufih relieved. A long course of treatment is required, two or three 
months, for example, with baths twice or thrice a week. It is partly on 
this account that I have had better results in hospitid practice where con- 
sideratipns of expense do not limit the attendance of the patients. Mv* 
experience with early rheumatoid arthritis and the electric liath has been 
uniformly favourable as far as relief of pain and stiffness is concerned, ])Ut 
in inveterate cases of many years’ standing it appears to be too late to 
hope for anything more than slight temporary relief, and I have not had 
any clear instances of the treatment having led to the complete disappeai - 
ance of the arthritic tendency.” 

Dr. Jones adds that the baths should be 'resorted to as early as^ 
possible after the onset of the disease, and regards their postponement 
to the later stages as unfair both to the patient and to the method 
[Vide article on “Electro-therapeutics,” vol. i. p. 349.] 

(iv.) Treatment hy drugs , — The drugs which arc our most potent weapon^ 
in the treatment of true rheumatism and gout have little or no efficacy nf 
checking the development of rheumatoid arthritis. Sodium salicylate ha> 
in pertain cases a marked influence in reducing severe articular pain, 
and on this account may often be given with advantage for shoit 
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pemods ] but it is unwise in^ these cases to give this drug continuously 
4()r a long ttme. 

For the relief of the acute paroxysmal pain which results from mus- 
cular spasm I have found hyoscyamus 5f conspicuous value. The drugs 
^vhich are chiefly relied upon as the mainstay in the treatment of 
i hcilmatoid arthritis arc iodine and the iodides, and arsenic. Iodide of 
potassium is often 2 ^rcscribcd, but its continued administi-ation in such 
cases, %r such long periods as are nccesstyy, is not without its disadvan- 
tai^es j and the iodide of iron, either in the form of syrujj or pill, is to be 
])r(*ferred. I haA^ no hesitation in assigning to iodide of iron the first 
place among the medicines which I have emjiloyed in rheumatoid arthritis ; 
i)ut, like 'o^cr drugs, it is useless unless it be perseveringly taken over a 
jjeriod of several months, or even for a year or more. 

Arsenic may be given cither alone or#togcther Avith iodide of iron j 
and as in order to produce any effect it needs to be taken for a long 
period, the treatment should be intcrrujited for a short time at stated 
intervals. , Cod-liver oil, cither alone or in one of the many prciDarations 
in Avhich it is combined Avith maltine, is a useful adjunct to other treat- 
ment ; and Avhen the patient is able to take it Avithout discomfort, it 
should be continued at least throughout jbhe colder seasons of the year. 
The cfFeets of medicinal treatment, as of othei* m(‘.asures, are most marked 
in the cases in which the disease api)ears in early life and in its more acute 
forms ; but the patient should be instructed to persevere, even if at first 
there be no obvious imjirovemcnt, or indeed the reverse ; for it is a com- 
mon experience that ct^en in the cases in Avhich the most satisfactory 
results are ultimately #.)btained no effect is a 2 ) 2 )arent for several months 
after, treatment is commenced. 

(v.) Local treatment . — In rheumatoid arthritis local treatment is of little 
.lAMil ; even Avhen it is apjflied for the relief of pain the results are usually 
(lisapi^ointing, and it has no influence upon the course of the malady. 

Continued dry massage, as distinguished from a short course of 
flouche-massage, has the advantage of restoring the Avasted miiscks ; but 
It is not of any material benefit to the affected joints, and if too long 
rontinued sometimes seems to do harm rather than good. 

For the relief of pain anodyne liniments of belladonna, chloroform, 
<111(1 the like may be applied ; or an old prescription, originating Avith 
Haygartli Avho first described the clinical features of the disease, may be 
tried, namely, covering 1;Jie painful joints Avith hot sand. 

The joints may be wrapped in cotton avooI, or Avoollcn knee-caps may 
give relief. Splints are to be avoided as far as possible j but Avhen, as is 
i^eldom the case, they seem to be required, they should be constructed of 
<ardboard, or of some other material Avhich affords some support witliout 
i ^together preventing the movement of the parts. 

Finally, there ^re cases in Avhich some morbid condition is present 
^'hich, by its Aveakening effect, appears to offer a sufficient cause for the 
• of rheumatoid arthritis ; such as metrorrhagia, or other formP of 
uterine disorder. When this is the case the attempt should first be 
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made UI relievo the primary malady ; for, while it is present, ther^ is 

little chance that treatment directed! against the articular di^;ease, which 
appears to be its resulfc, will lie of any avail : indeed, the measure 
employed may even tend to increase the original evil. 

Archibald E. GARKOUb 
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RHEUMATOID ARTHRITIS IN CHILDREN 

Rheumatoid arthritis is a lare disease in children, although, sinc(‘ 
Moncorvo published the first monograph on the subject in 1879, a con 
siderable number of cases of supposed rheumatoid arthritis in childicMi 
have been recorded. I have myself seen nineteen cases. These occuri cd 
in children of ages ranging from two to thirteen years, and would nil 
have been included by many observers under the one head of “ Rheu- 
matoid Arthritis.” Fuither distinction, however, is necessary. It is proh,, 
able that three quite distinct joint affections have been described undci 
this name. 

The least rare of these affections (A), the one most commonly described 
as rheumatoid arthritis in children, presents important differences both m 
its clinical symptoms and morbid anatomy from the disease seen in adults . 
Next in order of frequency is (B) a joint affection which, clinically at least, 
appears to be identical with the rheumatoid arthritis of adults. Th(\ 
rarest of the three affections (C) is one which is in reality quite distinct. 
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tlu^Jgh it may closely simulate either of the preceding 
^ngly chronic form of rheumatism prfj^)er. 


it is aif exceed- 


A. The disease mentioned first mayl^e defined as a chronic progressive 
enlargement of joints, associated with enlargement of lymphatic glands 
aiid'spleen. 

Its causes are unknown. Heredity seems to play no part in its 
causation. Bad feeding, privations, and, faults of hygiene were by no 
means prominent in the cases 
observed. • • 

The onset is almost always 
before the. second dentition :* ten 
out of twcTve cases began before 
the age of six years, and eight of 
these began within the first three 
years of life ; the earliest was at 
fifteen mopths. 

*Girls are somewhat more liable 
to be affected tlian boys : seven 
of the twelve cases were girls, 
five were boys. 

Symptoms. — The onset is 
usually insidious, with stiffness 
of one or more joints, which 
slowly become enlarged ; but 
occasionally the ons(it is acute 
witl], pyrcxhi, and it may be with 
rigors. The character of the joint 
enlargement is almost constant. 

It suggests rather thickening of 
the tissues round the joint than 
*l)oiiy enlargement. There is 
none of the bony irregularity of 
rheumatoid arthritis, and the 
absence of bony thickening and 
lipping, even after the disease 
IS considerably advanced, is strik- 
ing. Bony grating cannot be 
^ol)tained, but creaking of tendon 
or cartilage is frequently present. 

Kffusion is seldom a marked 
feature. Tenderness if present 

usually slight. There is gener- 
ally SOTTIP Fl<J. 4.— ClllOIllC arthritis With oflyiMpli- 

y ome limitation Oi move- aticglandsarKlsiileen, luuKirlaj^odfouryeais. 

merit. The child whose photo- 
graph is shown here was completely bedridden at the age« of 
four years owing to an almost rigid flexion of all the larger 



the age« of 
the larger 
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joints.^ • The joints earliest aftected are the knees, wrists, and cer%jcj 
spine. The fingers soon becom(?i affected, and later the ^toes. Th 
sterno-clavicular and temporo-maxillary joints arc hut rarely implicatec 
The disease is probably never limited to one joint ; it is almost alwa;y 
symmetrical. There is no tendency to suppuration in the joints, nor t 
bony ankylosis. 

The muscles of the limbs waste considerably as the disease progresses 
they may undergo contracture thus the hamstrings became shortened ii 
a case where the knee was kept constantly flexed. The electrica 
reactions are unaltered. 

Enlargement of the lymphatic glands is a constant symptom. I 
affects primarily and chiefly those related to* the affected joints, but mai 
become more general. The glands arc separate, rather hard than soft 
not tender, and show no tendency to break down. They may become 
so large as to be visible, but more often do not become larger than ; 
hazel-nut. Their size varies with the progress of the joint aftection 
improvement in the joints is followed by diminution in the size of the 
glands. 

Enlai’gement of the spleen is almost always detected. It was found 
in nine out of twelve cases. The edge of the spleen is felt 1 to li incli 
below the costal margin. The enlargement is roughly proportionate tc, 
that of the glands, and varies with the joint condition. 

The heart shows no evidence of valvular disease, but haemic bruits arc 
sometimes present. A tendency to inflammatioTi of pleura and peri- 
cardium seems to exist in these cases : in three cases this was shown 
post-mortem by old adhesions, and in two other cafes there were physical 
.signs suggestive of adherent pericardium. Moderate anaemia is generally 
present. Sweating is often profuse. A curious occasional symptom 
is alight prominence of the eyes ; it is not associated with any enlarge- 
ment of the thyroid gland. In cases beginning before the second 
dentition there is often a marked arrest of l)odily development : a child 
of 1 2 years of age in whom the disease began at four years of age slill 
had the appearance of a child of six or seven. 

The temperature in some cases is almost continuously raised to 100 
or 101"; in others short periods of pyrexia alternate with longer periods 
of apyrexia. 

The course of these cases is almosj always slow. Temporary improve- 
ment is common; but, so far as I am aware, no recovery has been recorded 
the child in the course of months or years becomes an almost helpless^ 
cripple. 

The disease is not in itself fatal. Three deaths have occurred at tlie 
Hospital for Sick Children ; two at the age of 3 ^ years, one at four years, 

' I am indebted to Dr. Lees for kind permission to make use jof this and otlier casi". , 
which were under his care at the Hospital for Sick Children. I am indebted also to tli ’ 
kiiij^ness of Dr. Barlow, Dr. Penrose, and Dr. Garrod, who have allowed me to use 
which were under their care. The substance of this article was first published by me as ■ 
thesis for the degree of M.D. of Cambridge in 1896. 
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(liy3 respectively to bronchitis, erysipelas, and pneuihonia. A curious 
.result of pertain accidental complijations was observed; in one case 
catarrhal jaundice, in another scarlet fever, in a third measles, were 
followed by definite improvement in the joint condition. 

The morbid anatomy is revealed by three autopsies which Avcrc made 
.it the Hospital for Sick Children. In two cases, which had lasted fourteen 
months, the joints, which were markedly enlarged, showed only increased 
vasciflarity of synovial meml)rane and ligaments, with slight increase of 
synovial fluid and thickening of the capsule, which, in one case, was veiy 
ohvioiis. In a very advanceej case of three years’ standing there was, in 
adilition to thickening and increased vascularity of the synovial mem- 
brane, some pitting of the cartilage at its margin, giving it in some parts 
a Avorm-eafen appearance ; little processes of the thickened synovial mem- 
brane fitted accurately into these pits, ^ and thus the changes in the 
cartilage seemed to be secondary to the changes in the synovial mem- 
brane ; the rest of the cartilage was healthy. There were some fibrous 
adhesions^ in the joints in this case. The fibrillation of the cartilage, 
Avluch is so characteristic of rheumatoid arthritis, even in its early stages, 
was absent in thftse cases : ostcophytic change, and exposure and eburna- 
tion of bone, were also al)sent. The glands and spleen showed con- 
siderable enlargement, ])ut on section appeared normal; save for a few 
.small ecchymoscs Avhich Avere seen in the substiince of the glands. The 
])athology of this disease is uncertain ; but some of the symptoms are 
at least suggestive of a microbic origin. 

Diagnosis in the cmrly stage is often a matter of extreme difficulty. 
Where the onset is, acute the disease is generally mistaken for acute 
^rheumatism, until the persistence of the joint affection and the enlaige- 
nicnt of the glands and spleen reveal its nature. Where the onset is 
insidious the early affection of the spine may suggest spinal caries;, and 
I have more than once knoAvn the difficulty in Avalking Avhich Avas due to 
the early affection of the knees to be attributed to rickets. The 
• symmetry of the joint affection, the large number of joints involved, and 
the absence of any tendency to caseation, Avill generally suffice to exclude 
tubercular disease. The joint lesion of congenital syphilis may closely 
simulate this disease ; but usually the history and the presence of other 
symptoms of the inherited infection will distinguish them. The diagnosis 
from the disease kiioAvn as rheumatoid arthritis in adults, and fiom 
chronic fibrous rheumatism, is often very difficult in the early stage ; the 
^ points of difference arc mentioned beloAv. 

Treatment is unsatisfactory. Cold and dam]) are to be avoided, as 
they certainly increase the subjective symptoms. Temporary removal 
from town to country air usually does but little good, but some benefit 
^inay be obtained from residence in a Avarm dry climate. No special diet 
has been found useful ; the most nutritious diet that the child can digest 
'should })e given. Confinement to bed is to be avoided as long as possible^ 
and the child should be encouraged to use the joints unless thei^ be 
much effusion. Hot air baths, daily or at longer intervals, do good. 
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Extension by weights may be necessary to prevent contracture. Ir^n, 
arsenic, and cod-liver oil are the most useful drugs ; internal ^administivi-, 
tion of guaiacol has been followed by slight improvement. 

B. Rheumatoid arthritis, that is, a disease undistinguishable from 
the rheumatoid arthritis of adults, occurs more rarely than the disease 
above described. In children I have seen six cases only. Its clinical 
features are practically the same as in adults, so that it is imnecessfiry to 
describe them in detail here. 

Rheumatoid arthritis, unlike the disease above described, generally 
begins after the commencement of the second dentition ; I have known it 
to occur, however, in a child twenty months old. Its causation is as 
obscure in children as in adults. Depressing conditions, such :',s poverty, 
and insanitary conditions, were strikingly absent in some of the cases 
observed. In one case the disease seemed to follow acute rheumatism , 
but this is certainly not a common secpiencc. Four cases occurred in 
girls, two in boys. The joint affection is multiple : the monarticular 
affection of old age is hardly known in children ; but a case wac recorded 
by Mr. Sydney Jones, in which, after an injury, one hip, was thought to 
be affected with the disease in a boy aged 6J years. The malady is l)v 
no means confined to the smaller joints ; in some cases, indeed, the largei 
joints are affected first. 

The very slow form characterised by Heberden’s nodes is exceedingly 
rare in children. A French writer (Diamantberger) has collected foui 
cases. I have twice seen nodosities, closely resembling those described 
by Heberden, in children with congenited syphilis.' 

Rheumatoid arthritis is distinguished from tiie disease dcscril)cd 
above by the absence of enlargement of glands and spleen ; by the* 
presence of bony thickening and lipping about the joints, and in some 
casey by the presence of bony grating. 

I believe that no post-mortem examination of a child affected with 
rheumatoid arthritis has been recorded \ but presumably the morbid an^- ^ 
tomy is 'the same as in adults, and differs as shown above (A) from 
that of the previously described disease. 

Treatment may produce marked improvement, especially in the early 
stages. Where it has been possible to remove the child to a dry, warm, 
ecpiable climate, such as that of Las Palmas, I have known the most 
striking improvement to follow. Good feeding, the internal administra- 
tion of arsenic, and the use of the hot air bath, h?ve given good results. 

C. Chronic fibrous rheumatism seems to ha the best name for a 
third disease which has probably been indiscriminately included undei 
the Jiead Rheumatoid Arthritis in Children. Its etiology and patholog\ 
are probably identical with those of acute rheumatism. It is very rare in 
children. The cases first described by Jaccoud were in jroung adults, and 
they occurred after repeated attacks of acute rheumatism. I have known 
it b^gin, however, at the age of 3^ years with insidious onset and with no 
acute attack at any time. 
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.The joints show firm thickening, very suggestive'of extri%articulfir 
Jil irons change ; they are liftle, if at ^jll, tender. There is no evidence of 
111 my change. Defo»mities may be present, very like those of rheumatoid 
arthritis, owing to the invasion of tho neighbouring tendon sheaths l)y 
the filjrous proeess. 

•The nature of the disease may be evident from the presence of heart 
disease or subcutaneous nodules, as in the case mentioned, or from other 
I'heuiSatic manifestations. There is no enlargement of glands or spleen. 
So far as I am aware, no post-mortem examination of a child with this 
disease has been .recorded ; byt the fibrous change in the capsule of the 
joint, extending into the tissues around and leaving the cartilage healthy, 
was shown by an autopsy 'recorded by Brigidi and Banti (quoted by 
Dr. A. E. (5arrod in his article on “ Chronic Kheumatism,” p. 59). Treat- 
ment is disappointing. Salicylates are i^eless, but tonics, especially the 
syrup of the iodide of iron, do some good ; massage also may be ot 
service. The general treatment is the sirmc as of the preceding (liseases. 

G. F. Still. 
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RICKETS 

Synonyms — llJidchitiSj IiJiachitisiim.% Morbus Amjlkus (Etiglisclie KrankUeit) 

Short description. — Rickets is a general disease of early childhood 
affecting the nutrition and development of the whole of the growing 
organism. The most marked physical changes arc sepri in the bones 
Ossification, Avhich is still in active process, is both retarded and per 
verted. The bones grow irregularly, and, remaining largely, cartilagin- 
ous and soft, yield under traction and pressure, thus giving rise to various 
distortions and deformities. TJie evolution of the teeth is delayed, their 
structure is fragile, imperfect, and subject to early decay. This striking 
affection of the osseous skeleton has concentrated attention upon one 
special feature of the disease, and led to too narrow a view of its patho- 
logy. Rickets has until recently been regarded as chiefly a disease of 
bones ; it has been thus classed in the text-books, and its etiology 
and pathology considered almost entirely in this relation. The defect of 
growth and nutrition is, however, by no means limited to the bony frame- 
work of the body : all the chief structures are involved. The muscle^ 
are wasted and remarkably enfeebled, the ligaments relaxed. The 
mucous membranes exhibit an abnormal tendency to catai rh. The brain 
is functionally backward, while the reflex ner^ ous system shows in- 
creased irritability, so that various forms of spasm and convulsion 
are readily excited. The blood is impoverished,, its red corpuscles 
being diminished to such a degree that in some cases the ainemia is wclf 
marked. Lastly, in some cases there is fibroid enlargement of the liver 
and spleen. 

History. — The name, primarily derived from the Old English veil) 
urikkeiij^ to wrest or twist awry, arose no doubt from the application f)f* 
a term commonly applied in the country to inanimate structures, to ;i 
disease whose most striking characters are contortion and deformity 
The ill-formed child Avith the soft and loose-jointed framework of its 
body bent and giving Avay was called rickety, just as a dilapidated table 
or chair was so styled, and the condition received the name of “ The 
Rickets.” Glisson, Avho first described the affection in the seventeentli 
century, proposed the conversion of the common term “Rickets” into 
“ Rhachitis,” partly on account of the similarity of the sound, partly .is 
a derivation from the Greek pax^Sj a spine, on the ground that the 
dorsal spine is one of the first parts attacked. This, rather than 
Trousseau's derivation from the Norman word riquetSj appears to be 
the correct origin of the English name. 

Rickets Avas recognised on the Continent soon after Glisson’s descrip 
tion of it in England, Avhence it was supposed to have spread ; but it 
has no doubt existed in Europe from early times as an accompaniment nt 
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civyisatioii, and it is now becoming common in the yoilnger coiyitries of 
^Vmerica an^ Australia. 

Syroptoms. — Thoi appearance of a child suffering from well-marked 
rickets in its ordinary form is distinotive. The square forehead with 
rounded, hoss-like projections on the frontal bone \ the enlarged ends of 
the iong bones — the deformities produced by the giving way of soft and 
N'lelding bone, such as the contracted chest, the deformed ribs, the curved 
spine, ^he protuberant abdomen, the bent arms and clavicles, the bowed 
legs or knock-knees, the yielding ankles,* the defective, decaying teeth, 
tlie stunted growth — are featiy:-es which cannot be mistaken. In many 
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C O ivt 2 years 6 iiioiitlis, showing,' general «leforiiiity and disturtioii of tlie bony skeleton, niiisciilai 
wasting and debility. (Hospital toi Sick Cliiblreii, Great Ormond Stieet ) riiotographed from life 

instances the child is plump or even fatter than normal, others again are 
thin, Avasted and puny. 

In addition to these peculiaritie*s of outAvard form, the rickety infant 
^is pallid, flabby, and feeftle. Muscular debility is indeed one of the most 
constant and characteristic features of the disease, although little stress 
has been laid upon it. In severe cases the child, at tAvo years of age or 
later, is unable to stand or walk, or even to sit up ; if it has been able to 
^valk it has lost the poAver. Such cases are not infrecpiently mistaken 
^nr paraplegia. Sir W. Jenner relates an instance in which the patient, 
a girl of six, could *not change her position in bed or lift her arm an inch 
^vithout assistance. ^ 

The feebleness of muscle and softness of bone interfere Avith the action 
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of respirition, and the lower portion of the chest falls in laterally yrjth 
each contraction of the diaphragip ; the feeble intcrcostals^ are una))U,‘, 
to lift the soft ribs, which give way under the pull of the phrenic con- 
traction aided Ijy the external atmospheric pressure. This inefficiency ot 
the respiratory mechanism greatly increases the danger of the pulmonai y 
diseases to which rickety subjects are extremely prone. The affection of 
the bones in severe cases is sometimes accompanied by tenderness so 
marked that the child cries when handled, a sign possibly of the" com- 
mencing scurvy with which rickets is occasionally associated. Anothcj- 
prominent symptom of rickets is profuse sv^eating, espcqially of the head, 
and during sleep ; this is evidently accompanied by a sense of heat, foi* 
the child throws off its bed-clothes at night hnd lies uncovered regardless 
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Fioin tlie sfime subject, showing contraction of tlioiux and pioimnenco of abdomen 
(Hospital for Sick Childieii, Gieat Ormond Stieet ) Fhotographed from Iile. 


of the cold. There is, however, not only no pyrexia, Imt the tempcratnie 
is, as a rule, subnormal ; unless there be concurrent scurvy or some 
inflammatory complication, such as broncho-pneumonia. The abdom(*ii 
is prominent owing partly to the depression of the viscera, partly to the 
gaseous distension of the intestines and the feeble condition of the 
abdominal wall. Moreover, the bowels are liable to be relaxed, the stools 
being loose and offensive ; sometimes, in the absence of biliary colouring^ 
matter, almost white ; sometimes green, sometimes of darker colour, and 
slimy. There is a tendency to bronchial and laryngeal catarrh, so that 
brpnehitis and laryngitis are frequent complications. Nervous symptom^ 
form a marked feature of the disease. Sir William Jeriner first noted 
the exceptional tendency to convulsion, and the close dependence of the 
convulsions of infancy upon rickets was subsequently established by Ih 
Geo. Reflex excitability is exaggerated, and probably the cerebral contml 
of the imperfectly developed higher centres is also defective, so that 
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\*yoiis forms of spasm are readily set up by slight caVises of irritation. 
J.iiryngismiiP stridulus, tetahy, and general convulsions stand in special 
ri*lation to the rickety state. 

Larynijismus stridulus is rarely met with apart from rickets, of which, 
although not universally present, it is a common symptom. In this 
(Oiidition the reflex apparatus of the glottis is so hypersensitive that 
spasm is excited by slight stimuli, not only by crying or laughter, but 
e\eu t)y a breath of cold air, sudden movement, or the emotional dis- 
turbance produced by fright, anger, or t*he vexation of crossed purpose, 
^iich as the refusal or remov|il of a toy. Attacks are especially apt to 
occur on the child first waking from sleep, particularly in the early 
morning.- The laryngeal spAsm is marked by a sudden arrest of respira- 
fion, whiclf lasts usually only a few seconds, and as suddenly ends with 
.1 prolonged crowing inspiration as air^ is again drawn through the 
‘ narrowed glottis. The spasm varies in intensity ; sometimes there is 
merely a slight crowing sound with each inspiratory effort for a brief space ; 
nr the muscles of respiration may remain fixed until the child is gravely 
cvaliosed ;* occasionally death from actual asphyxia occurs before the 
j.pasni is relaxed.® An attack of spasm of the glottis is not infrequently 
the precursor of a general convulsion, and must always })c regarded as a 
significant indication that the condition oJ the nervous system has become 
unstable, and is one in which convulsions would readily be set up. 

Tetany is a curious state of painful muscular contraction, a tonic 
s])asm, chiefly of the hands and feet; it is also closely and especially 
associated with rickets# In these cases laryngismus is a constant accom- 
jianimeiit, and tetany pf ten follows an attack of diarrha*a, to which rickety 
subjects are unusually prone. 

It is true that tetany occasionally arises in adult life as a seiiuel of 
• exhausting disease, as in Avomen during lactation, and as a sequel to 
diiirrhrea or typhoid fever. Such cases are, however, comparatively 
rare, and tetany is especially an afifection of early childhood and of the 
•^iT*kety state. In tetany the thumbs are first affected, being abducted 
and draAvn into the hollow of the palm, with tips pressing forcibly against 
the middle phalanx of the third finger, and even driven into the skin. 
The fingers are drawn together and overlap, and the palm is holloAved, so 
that the hand becomes cone-like, “ the accoucheur’s ” hand of Trousseau, 
riic wrist is slightly flexed, and in severe cases, Avhen the muscular spasm 
is great, the back of the hand anJ wrist may become purplish, swollen, 
^and even slightly oedemalous, from the pressure of the contracting muscles 
on the venous circulation. 

The feet are affected in like manner, but usually in less degree. The 
toes are adducted, flexed, and overlapping, and the forepart of the ^ole 
of the foot is hollowed and concave by the drawing inAvards of its 
^ ^orders; the dorsum is arched, and in severe cases sAvollen, congested, 
and shiny from pressure, like the back of the hands. 

In some cases the spasm is said to extend to the muscles of the trunk, 
causing slight opisthotonus, and occasionally to those of the jaws, causing 
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trismus ;• if this (loes ever occur, it is rare, and bejond my experience 
The muscular cramps are painful, apd when extreme acutely fo; this 
learn from the statement of adults, and it is noted, accordingly, that a 
child who suffers from severe tetany cries incessantly, and screams when 
handled. 

The tetanoid state persists during sleep, and oven under chloroform. 
It continues a considerable time, often for weeks, and is apt to recur. 
Remissions occur from time to time. These, however, are not complete ; 
some degree of rigidity still remains. 

The spasm can be excited afresh by jv’essiire on tl^o main artery or 
nerve — probably on the latter — for the motor nerves are in a state of 
hyperexcitability, not in the limbs only, but ’'in other parts also. Thus, 
as first pointed out by Dr. Barlow, the sharp drawing of the forefingef' 
over the skin in front of the ^ar, where the facial nerve emerges, in a 
child suffering from tetany is followed by contraction of the facial muscles. 
Percussion of a muscle causes a like contraction in it. The electrical 
excitability of the nerves of the most affected parts is also increased both 
to faradism and galvanism ; and, as Erb has shown, the mode of reaction 
to the voltaic current is reversed, contraction being ’^^first excited by 
positive instead of by negative closure, and a prolonged tetiinus ” 
contraction following both anodal and cathodal closure — the only con- 
dition in which anodal tetanus has been observed in man. It is said 
this increased neuro-muscular irritability may sometimes be found in 
rickety children who arc free from attacks of tonic spasm. 

Such are the symptoms and physical characters of rickets in its full 
and complete expression. All these features are n(^, of course, present in 
every instance. The disease is met with in every degree, from the 
smallest indications to the extreme forms. 

^Slight cases of rickets are liable to be overlooked. A little bendini; 
of the ribs, a prominence of the frontal bone, small areas of thinned 
elastic bone on the occipital or parietal, or soft edges of these flat bones, 
may be. the only manifestations of rickets as far as the l)ony skeleton is 
concerned. Indeed, the rib-beads constituting the earliest signs met with 
in the hetal staie may be found alone in the early stage. The con- 
currence of head sweats, or laryngismus, or convulsion, or a tendency to 
catarrh, will be sufficient to establish the existence of rhachitis. In a iiioio 
pronounced case there may further be some enlargement of the wrists, 
the girdle contraction of the chest, the bending of the long bones of the 
limbs. In the most complete and severe form the distortion of the^ 
skeleton may be extreme, and the whole series of other symptoms 
affecting the muscles, mucous membranes, and nervous system which 
hav/3 been described may perhaps be present ; but the concurrence of all 
in the same subject is extremely rare. 

Morbid anatomy. — The bone changes have been aptly described by 
Sir W. Jenner as exhibiting extensive preparation for ossification and 
imperfect performance of the process. My own observations agree in 
the main with the opinion that, as shown by Kassowitz, the rickety 
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prQfiOss is not merely u defective ossification, but is accompaniedtalso by a 
Jiypei-pJasia* ' ^ 

The Cranmm.—'She skull well exhibits the. three great features of 
j)Grverted ossification ; namely, delay, atrophy and hyperplasia. The mar- 
gins of the bones remain membranous ; spots of thinning, the “ cranio- 
tiibos ” of Elsasser, are perceptible in the parietal and occipital bones ; and 
.small bosses or swelliiigs form symmetrically on the frontal, on the 
])ariot?ll and occipital, and even on the^ temporal bone. The atrophic 
lesions of craniotabes consist of wasting and thinning of the inner table, 
.so that the innej surface of the bone, when the dura mater is removed. 



7 A case of o\tioiiie IxtssiiiK of the skull, the iickcty changes probably aKgravated 

by coiijjcnital syphilis Fi out view Drawn fioin life. 

A. W., a^^ed 3 years and (. months (Hospital for Sick Children, Gloat Ormond Street \ssi 

Di.Chcadle) ’ 

presents shallow depressions ; some of these, in extreme cases, extend 
through to the pericranium, while the bone around is thin and elastic, 
these thinned areas have been variously attributed to pressure of the 
enlarged brain, and to that of the pillow ; but they are probably patches 
^)t bone which have grown imperfectly. The elevations or bosses arc 
developed chiefly from the outer table of the skull, and consist of red, 
highly vascular, spongy material which yields to pressure. These 
i^ny growths, in some instances, become more or less completely 
a Jsorbed ; but in most they become organised, and renuiin as 
, ounded projection^ or bosses which are characteristic, or they may 
^pread diffusely into more general thickening of the bone; in either 
thar in giving to the rickety skull its speaial 
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The ichief features of this skull are as follows : the forehead is 
square, and projecting, the eminences on each side being proniinent ajid^ 
thickened ; the top is flattened so that the head loaks square or in souk* 
cases oblong, the parietal and occipiUil protuberances being well marked , 
a groove runs along the site of the suture between the two halves of tlie 
fi’ontal bone, and is continued along the vertex to the anterior fontaix3ll(*, 
or l)eyond it, to the occiput. In some instances there is a distinct Avant 
of symmetry, as if the head had been twisted askew, so that the ’irontaJ 
region projects on one side ami the occipital on the other. The head 
generally is larger than normal, the face ^ by contrast . looking smallei\ 
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and the upper jaAv is narrowed and elongated. The anterior fontanellc 
is large, and it remains open longer than u.sual ; instead of being closed 
at eighteen or twenty months, it may be still more or less patent at tAVo 
or three years of age ; a slight opening may indeed be detected as late .is 
five years. The closure of the sutures, except that between the tvo 
portions of the frontal, is delayed also ; and there is irregular thickeniiii; . 
of the margins of the bones, notably in front of the anterior fon; 
tanelle : deep venous grooves, often mistaken for open sutures, aic 
found in the temporal region and elsewhere. The teeth come late ; ni 
extreme cases none may have appeared at ten or eleven months' . 
they often come through in irregular order ; they are fragile and 
delicate, deficient in enamel, subject to early decay,^and fall out bcfoM\ 
their time. 

K^The Thoim\ — In the first place, the shape of the chest is modified l>v 
the softness of the ril) bones and their yielding to pressure. Of tlie^i^ 
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^,l*^ire.s one of the most characteristic is a depi essioii which rims trails- 
tersely front the lower end of the stejrnum across the chest on each side 
u) the posterior margtn of the axilla, about the Ijiic of attachment of the 
diaphragm. When any obstruction to •respiration occurs, and in aggra- 
vated cases under ordinaiy conditions of respiration, the chest is further 
di.nfn in along this line with each inspiration. This is a result of the 
vudding of the ribs in the direction of least support. Another de- 
pression runs obliquely down the front ^of the chest along the line of 
junction of the ribs with the cartilages ; and at the bottom of this de- 
pression, or outsi^le it, are st^n the “beads” or enlargements of tlie 
^rowing ends of the rib bones. 

The result of this giving way of the soft bones of the chest wall 
inider atmospheric pressure, at the points where the ribs are least siip- 
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Kioiii tlu' haiiK^ suli)pct, sliowiiij; of the iibN, tiaiisvrisu iiml latei.tl dejn^ssion o! 

tlioMV (Ilosi)ital for Sick Cliildion, Great Oiiiioinl Stieet ) Pliotogiapl ml fioni life 

])orted l)y the rest of the bony framework and the solid /iscera, is the 
projection of the sternum forwards. This projection is rounded, not 
iicutely angular as in the true pigeon -breast. The latter deformity 
icsults from the respiratory difficulties of whooping-cough, of repeated 
hionchitis, or of post- nasal adenoj^d growths, and may arise indepen- 
dently of any rickety softness of bone. When these obstructions to 
^('sjiiration occur in rickety subjects the sternal protrusion becomes more 
extreme. 

The enlargement of the ends of the ribs at the junction with the 
costal cartilages — the “ beads ” which collectively form what is called the 
^ rosary ” — is the earliest of all the bone changes ; the beads have been 
^I'ecogiiised at birth, g.nd in some instances even in the hetal skeletrin. The 
bc'ads are most marked in the lower ribs, and examination after death 
^'hows that they are more prominent on the inner than on the ou^er 
aspect of the bone. A slight degree of l)cading, however, m.ay not lie 
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abnormal. Posterior nodosities which appear to arise from pa^tju 
fractures are also found near th^ angles 6i the ribs in itevere cascs^ 
In addition to these cjianges in the thorax proper the clavicles aix 
often thickened and more curved than normal ; in some instances th(‘v 
present “green-stick fractures” or imperfect splintering with consequciii 
thickening of the shaft. • 

The scapula in severe cases is curved, so that the posterior aspect h 
convex in conformity with the convexity of the back. ’• 

The Spine. — The back is rounded, o^wing to the relaxation of liga- 
ments and the inability of the enfeebled piuscles to keep it erect ; some- 
times there is a slight lateral curvature, and the forward lumbar curve is 
increased. In the early stage both these curves can be made to djs- 
appeixr by traction ; but when the child begins to sit upj permaiieilt 
deformity may be established if the rickety condition persist im- 
relicved. 

The Pelvis. — The flat bones are thickened irregularly as elsewhere 
when the body is supported erect on the limbs the pelvic arch, com- 
pressed between the weight of the body acting downwards from above 
through the spine and the upward resistance of the tfnigh bones, gi\ es 
way ; thus as a general result the pelvis becomes narrowed by th(‘ 
pushing forward of the sacral portion towards the pubes, and is more 
shallow. 

The Long Bones of the limbs : Boius of the wppev extremities. — The 
lower ends of the radius and ulna are thickened, both the epiphysis itself 
and the junction of this with the shaft ; thus isr constituted the enlarge- 
ment of the wrists, which is one of the earliest signs of rickets. 

Similar but less pronounced changes may be fcvmd at the upper end 
of these bones and at the upper and lower end of the humerus, benig 
more marked at the latter. The changes observable are at first confined* 
to these ; but later, as pressure comes into play, and the child, in squatting 
or crawling, begins to lean its weight upon its hands, the shafts of the 
bones pf the upper and forearm become curved and twisted. The feflexj 
of gravity appears to be aided and modified by the support and traction 
of the muscular attachments. The “ green-stick ” fracture previously 
spoken of is not uncommon in these bones, and in rare instanecs complete 
fractures have been met with. In severe cases thickening of the 
ends of the metatarsal bones and phalanges has occasionally lieeii 
observed. 

The Bones of the lower limbs. — In these the earliest and most cliar^ 
acteristic change, often indeed the only one to be found in minor 
examples of the disease, is enlargement of the lower end of the tibia from 
thjekening of the epiphysis and its junction with the shaft. In the more 
pronounced cases the upper end of the same bone, and both extremities 
of the fibula and of the femur, are similarly affected in varying degrees ** 

When the child begins to crawl or walk about the results of weight 
pressure begin to appear, as in the case of the anns ; and the long bones 
become bowed. At first the tibia alone grows a little concave on its 
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iiiwunl aspect; this increases if the child is allowed to go on •walking 
.^1(1 standing; and the femur "becomes bowed in like manner. In some of 
the more extreme casfis the tibia undergoes a forward curve just above 
tlie ankle, and the femur is arched for’fl^ard in similar fashion. This is 
probably the result of pressure on the femur upwards and on the feet 
backtrards as the child is carried in the arms. 

Such arc the general features of the bone affection and deformities in 
nekets. , 

Some of these abnormal conditions disappear with time and growth. In 
luliilt life the bead# on the ribs are no longer recognisable, the enlargements 



'k. ^ 10 -VfM tical .section through the upper half of the liuiiierns of ii chihl aged one yeai. Nat uial •i/e 
The lec tnngnlar area at 1 corresponds to the section, part of which, diawii iiinlei the inicioseope, 
Is sImjwm in Fig. 11. The cartilage ot the up^ier epiphysis contaiii.s enlarged hlood spaces, and at ‘2 
cl iiiiniber of these arc closely packed togethei, showing the coinniencenient of a centre of ossillcii- 
i^ion. The dark band at .3 ropicsents the epiphyseal cartilage much broader tlian uuinial, and pio- 
• vided with irregular piocesses on its under surface At 4 is the advancing plane of ossilication , 
this also is bioadei than in the noniial state, 111 which the layeis 3 and 4 aie not, as herc,*sejianite(l 
by a deep layer of soit tissue, but aie closely inteilocked, and together constitute a plane of tissin' 
ot no more than ^^ith of an inch in dei>lh. Tlie iiuiuber 5 indicates the periosteum and soft poions 
bone foimed from it after the coinnieiiceinent of the rickets Tlie number (5 points to the periosteal 
bone formed before the comiiieiicement of the disca.se. (From an oiiginal drawing by Mr .Jackson 
Claike.) 


of the ends of the long bones undergo more or less complete involution, 
. and the deformity of the^ chest tends gradually to become corrected ; but 
4m antero-lateral depression below the nipples persists to adult life in 
f^ome cases. 


The curvatures of the spine and of the long bones slowly straighten, 
if moderate, disappear altogether; although in more pronounced 
c.ises they remain during life. The contraction of the pelvis, however, 
extreme, remains ; and it forms not infrequently a serious source of 
^ ^^culty and danger in parturient women. The bossing of the skull is 
toned down, although when the hyperostoses are large they remain i#L a 
iiiodified form, and are prominent during life ; the square, projecting fore- 
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find thickened margins of the sutures also continue as permanent 
♦iidications •£ the extinct fault of strijctural growth which gave rise to 
tlicm. AVhen the rideety condition is severe, grgwth is defective and the 
stature short. • 

Histological changes. — The morbid changes in the more intimate 
sinieture of the bones consist essentially of modifications of the normal 
process of ossification \ in excessive formation of cartilage and of the 
proliferating layer of the periosteum, in retardation of the development 
ot hony tissue in these, and in perversion of the process. Bone is formed 
irregularly instead,! of by orderly advance of the ossifying column, and it 
IS imperfectly calcified. 

With- this perversion ot* the formative process there goes also an 
aT)soiption of bone already formed. In the long bones these abnormal 
conditions are exemplified by the greatly- increased vascularity of the 
cartilage — vessels invade the cartilage from the periosteum, and in severe 
cases enlarge so greatly that they look like haemorrhages or blood-spaces ; 
aiid^also by the excessive development of the proliferating zone of active 
growing cartilage cells at the epiphyseal end. The cells are increased in 
number and crowded together; sometimes they actually replace the 
matrix. There is also abnormal shallowi^ess of the columnar zone, whore 
the cartilage cells are being arranged into columns preparatory to their 
evolution into the medullary spaces of the forming bone. Further, these 
sjiaces are themselves irregular in level ; and some advance oblicpiely in 
the shaft, thus impinging upon and destroying adjacent columns. In 
extreme cases this latter zone may be quite wanting, and spongy bone 
approaches the column^ir zone of cartilage. 

^ The bone formatwn takes place not only round the spaces but above 
and below them also, and small areas of bone may even be found in the 
unchanged cartilage. The medullary portion of the shaft is more vascwlar 
than normal, the interspaces larger. 

^ The formed bone itself undergoes changes ; the vessels enlarge and 
ftew ones form, which press upon the septa between the medullar}; spaces 
and cause their partial absorption, so that the spaces open into each 
other. Thus the strength of the bone is impaired, and the slight fractures 
occur which I have already described. As the septa of the formed bone 
■ue eaten away, fresh bone is formed which is deficient in lime. This 
deficiency is due, not to removal q;f that material as at first supposed, 
hut, according to the latej observations of Kassowitz, to defective deposit ; 
Ihe result is that rickety bone contains only 32 to 52 per cent of lime as 
t^om pared with the 63 to 65 per cent in normal bone. As the active 
[u’oeess subsides, vascularity of the growing portion lessens, and the 
spongy bone tissue becomes hardened and condensed by the further 
ormation of new bone rich in lime salts. The junction of the epiphysis 
ith the shaft is soigietimes premature and the bone presumably shortened. 

►So far the description refers to intra-cartilaginous ossification ; but 
- langes from the normal occur also in the other form of bone formation, 
namely, in that from the periosteum. 
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The periosteuhi strips off the shaft of long bones more easily, ancj is 
more vascular than in health. ^ ' t „ 

The outer fibrous lay,er is thickened, and the inner proliferating layer, 
in which the bone structure is developed, is the seat of active hyperplasia . 
the amount of the subperiosteal bone varies from the normal to as many 
as five or six layers, and it varies likewise in density and in the degree of 
calcification from spongy, limeless tissue to normal osseous structure. The 
periosteal formation, which is the sole form which obtains in the flat 
bones, shows excessive hyperplasia of the proliferating layer and imperfect 
ossification of like character. This hyperplasia is generally regarded as 
the result of an inflammatory process, a view which is supported by the 
fact that with the subsidence of the active^ rhachitic state more or less 
induration of bone — sclerosis — follows. ' " 

The Ligtwiciits . — These sufFey seriously in their nutrition ; although the 
exact nature of the histological changes have not been investigated, they * 
are obviously enfeebled, and, like the bones, yield under traction and 
pressure. Thus the ligamentous structures which bind together the bones 
of the feet give way as the rickety child begins to bear its weight upon 
them, and flat foot results. In like manner the ankleJj relax under the 
pressure and the feet splay out sideways ; the knee ligaments give way, 
and knock-knee results ; the supporting ligaments of the vertebral column 
yield, it becomes convex or curves laterally ; and thus throughout all 
joints this laxness and feebleness of the binding ligaments and tendons 
prevail and alter shape and symmetry. 

Miiscle^i . — The muscles are also pjofoundly afi'ected. This is shown 
by their feebleness, which, as has been stated,^ is in some instiinccs 
so great that the child may be unable to stand or walk, keep the 
trunk erect, or in extreme cases to move in bed, or even to raise thii 
head. If the structure of the muscles be examined they are seen to • 
be flabby and wasted, and under the microscope the striation i^ blurred 
and indistinct. A complete microscopical and chemical investigation 
of the , tissue changes is, however, still wanting to the morbid anatoihy 
of rickets. 

The Skin . — The skin may exhibit nothing abnormal except some slight 
pallor; but in severe cases the anaemia is well marked, and in these instances 
there is also pigmentation. The subcutaneous fat is frequently increased; 
indeed in the majority of cases of mild rickets the child is as plump or 
more plump than in health. In a minority of cases, where there is some , 
general failure of health or a concomitant cacliexia such as congenital 
syphilis, the fat is deficient, the child puny and emaciated. The exist- 
ence of excessive sweating would seem to indicate the presence of sonic 
mopbid product in the blood which acts as a stimulant on the glandular 
structures of the skin ; or perhaps the morbid stimulation of gland func- 
tion may act through the nervous supply, and be a consequence of that' 

' h3rperexcitability of the reflex nervous system which is so conspicuous a 
feature of the disease, and is exemplified by the tendency to laryngismus, 
tetany and convulsions. 
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memhxines. — These, throughout the whole “respiratpry tract 
*incl the whole extent of the alimei^tary tract, are especially prone to 
c.itarrh ; so that laryngitis, bronchitis, gastritis, and enteritis are common 
complications. There is marked hyperplasia. T^he changes in the minute 
structure of the mucous lining, which are at the root of this abnormal 
tendency to catarrhal inflammation, have not been made out. All that 
can be said is that it is due to that vital instability and deficient resist- 
ing pffwer which result from imperfect nutrition. 

Lnngfi . — As a result of the falling in of the chest wall the lungs suffer 
mechanically. previously shown, the depression is brought about 

partly by the pressure of the atmosphere and partly by the traction of the 
diaphragm, upon the softened bony framework ; and this is most effective 
?vhere the * thoracic wall is weakest, namely, at the junction of the ribs 
with the cartilages, and where the wall is^ least supported by the viscera. 
Tracts of collapsed lung are found beneath the line of the grooves of 
depression, especially under the beads; and with this a compensating 
emjihysema is developed over the anterior borders, where the forward 
projection of the sternum removes support and promotes distension of 
the air vesicles. ^ In addition to this collapse from direct pressure, there 
may be more extensive collapse from mucous obstruction when bronchitis 
has occurred. When cough is violent, as in whooping-cough, the collapse 
may be so great as to endanger life ; and not infrequently, indeed, in 
that affection it is the complication which determines a fatal issue. The 
general catarrh of the mucous lining of the bronchi and respiratory 
tract in many cases bis been already mentioned, but the exact changes 
of tissue which they Ijetray have still to be determined. 

The Heart . — In .the case of the heart, also, whether in rickets any 
definite histological changes take place in the muscle has yet to be ascer- 
tained ; but in view of the great feebleness of circulation which attends 
the rickety state there can be no doubt that this organ shares in the 
general malnutrition. The position of the heart in the chest is somewhat 
•altered ; by the falling in of the thoracic wall the apex is pushed a little 
outwards towards the left, where, as it comes into close contact with 
the bead in the rib, a white patch of thickened pericardium is formed by 
attrition. This is on the left ventricle, not on the right, as is the friction 
I'atch of the soldier. 

The Liver . — In the majority of cases the liver is of normal size, 
although its margin ma^ be low in the abdomen, owing to depression of 
I the diaphragm by the contraction of the thorax. In certain instances, 
which, however, in my experience are comparatively rare exceptions, the 
organ is distinctly enlarged and harder than normal. This is due to a 
diffuse fibrosis, with slight increase of cellular elements and a deficiency 
in earthy salts, as in the bones. The hyperplasia is probably due to the 
r chronic hypercemiji set up by obstructed circulation through the lungs, 
the result of contraction of the thorax combined with feeble heart power,, 
collapse and emphysema, which retard the outflow from the portal sy^em. 
Such hyperplasia is readily set up in childhood, a period when the 
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formative, process ‘ is active. I have seen such fibrosis in marked deg,voe 
in a child as the result of chronic ^bronchitis and emphysent-a. Or the^ 
hyperplasia may be irritative in origin, due to the ciFCulation in the blood 
of some peccant material, such as 'has been held to be the active cause of 
hyperplasia in the bones and of the hyperactivity of the sweat-glands, bi 
certain instances the hyperplasia is of syphilitic origin, especially when 
accompanied by great enlargement of the spleen. 

The Spleen and Lymphatic Glands . — With the enlargement of the liver 
there is commonly also enlargement of the spleen, due to a corresponding 
fibrosis with increase of cell elements and decrease of ear^thy salts. As m 
the case of the liver, the hyperplasia depends either upon the mechanical 
hypenemia due to obstructed pulmonary cil dilation and feel)le cardiac 
power, to irritative stimulation, or to congenital syphilis. In cases wheio 
the enlargement is great, somej^imes indeed so excessive that the lower 
border of the spleen extends below the umbilicus, it is almost certainly 
due to congenital syphilis. The appearance of such a spleen after death 
cannot be distinguished from that of the organ in so-called splenic 
cachexia, the origin of which is usually syphilitic, sometimes perhaps 
malarial in origin. The lymphatic glands in these ckses are likewise 
increased in size, indurated, and fibrous from like interstitial and cellular 
change. 

The Brain and Spinal Cord . — The increased size of the head in rickets 
is suggestive of a brain larger than normal ; but this increase of size is 
due chiefly to thickening of the cranial bones. There is no evidence of 
increased skull capacity except in cases of separation of sutures when 
hydrocephalus is j)rescnt. The actual condition of* the brain, even as to 
size, is a matter of uncertainty \ and of the histological changes we know 
little. 

",rhere can be no doubt that the nervous structures share in the general " 
malnutrition ; but whether this gives rise to increase of bulk, as in the 
growing ends of bones, or to diminution, as in the muscles, is not clear. 
According to some observers the brain is smaller than normal, and tlie' 
extra space in the cranium is filled by effusion of fluid into the ventricles , 
according to others there is enlargement, due to increase of the neuroglia 
— a fibrosis such as that found in other organs. 

The Blood . — The changes in the blood in rickets are imperfectly 
known. Anaimia is present, and as a rule it is proportionate to the 
other changes characteristic of the disease. When, however, the ansemia 
is extreme, it is associated with enlargement of the spleen, and 
often out of all proportion to other changes ; the red corpuscles arc 
diminished in number, their shape and size irregular, and the hsenio- 
globin diminished. This extreme anaemia, coinciding with splenic 
enlargement, is probably the result of the special cachexia of congenital 
syphilis ; although it must be allowed that such coiyiection cannot be 
‘traced in all cases. 

^he Urine. — The analysis of the urine has yielded very diverse results. 
The great excess of lime salts stated to exist in it by early investigators 
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not been found by the later, and it would appear that therQ» is really 
jio importarjt difference between the ^rine of rickety and healthy children 
111 this respect ; nor «an the presence of that lactic acid be detected which 
Jiiis been anticipated in accordance with a theory of the pathology of the 
disease which is no longer tenable. 


FoffMs AND Varieties of Rickets, and CoNDmoNs resemblino it 

FcBtal rickets. — Althougl^ so far as I know, no microscopical record of 
progressive foetaf rickets exists, there seems to be no doubt, from the 
observations of Guerin, Tripier, Lauro, and others, that in certain rare 
?ases rickets begins in intra-uteri nc life. The long bones arc lient, 
fractures are found, and there is incipient 1 leading on the ribs which 
on microscopic examination exhibit all the peculiar characteristics 
of rickety bone ; the ossification of the cranial bones is also delayed. 
There are other cases in which bone changes, such as softening and partial 
fractures of the long bones, are found in the womb ; but the microscope 
discloses no proliferating cartilage, no imperfectly calcified spongy bone, 
no true rickety aberration of structure. ^ These cases have been traced to 
(ongenital syphilis. 

Scurvy rickets. So-called acute rickets. — Itickets as a rule pro- 
gresses slowly and insidiously ; in a few cases it begins more abruptly, 
but the disease never sets in suddenly. In all cases in which this com- 
paratively sudden onset has been alleged, there have been signs of bone 
changes and muscle wQak ness of longer standing which had attracted little 
notice until the process became more active. 

There are, how'ever, certain cases which have been called acute 
rickets from the rapid supervention of such acute symptoms as extreme 
tenderness of limbs, periosteal swellings, sponginess of gums, haemorrhages. 
The periosteal swellings are due to subperiosteal hiemorrhages, and the 
‘C(5ii(lition has been shown by Dr. Barlow and by myself to bo in reality 
one of scurvy, often, no doubt, superadded to rickets, but in its nature 
<listinct. This affection, infantile scurvy, will be fully described in a 
separate article. 

Syphilitic rickets. — When rickets arises in conjunction with con- 
.c;enital syphilis certain modifications follow. The child is as small, puny, 
and wasted as when rickets concurs Avith general starvation ; and it will 
^probably have the depressed nose and linear scars associated with con- 
genital syphilis. Further distinctiA^e features are the thinning of the 
flat bones, or craniotabes ; and projections on the frontal and occipital 
bones, the so-called syphilitic bosses : these appear to be especially well 
marked in syphilitic cases, and, although met with in other instances in 
f which no history o^f* sign of syphilis exists, it is usually in minor degree. 
fh\ Rarlow and Dr. Lees found a certain history of syphilis in 47 per cent 
i^r. Baxter, in 75 per cent; in some cases there is hypertrophic fibijosis 
of liver and spleen and lymphatic glands. 
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ChoiK^rodystrophia foetalis. Achondroplasia. Foetal eretlnlsm.,-- 

Other cases, again, of so-called “foejbal” rickets, characterised?* chiefly b} 
extreme and abnormal shortness of the long bonec of the limbs, havo 
likewise been found to lack the special features of rhachitic bone change. 
The area of proliferating cartilage is absent, and there is little or no 
columnar arrangement of cells, ossification taking place, in fact, almost 
entirely from periosteum; while the thickening of the ends of the ribs 
is not a cartilaginous over-growth, as in the true rickety head, but an 
osseous ring. From the peculiar fusing together of the bones forming the 
base of skull, the condition was regarded as^. one of fnetal cretinism ; but 
later investigations, especially by Drs. Symington and A. Thomson, appear 
to render it probable that the condition is' distinct both from rickets 
and cretinism, of which the chief features are arrested or defective' 
enchondral ossification in intra-uterine life — chondrodystrophia foetalis 
The bones developed from membrane and those developed from cartilage 
late in intra-uterine life are normal ; but those which are ossified from 
cartilage before birth are dwarfed. Thus, while the flat bones of the 
skull, formed from membrane, are normally grown — in contrast to the 
semi-membranous condition in rickets, with its hypertrophic bosses and 
atrophic craniotabes — the bones at the base of cartilaginous develop- 
ment are dwarfed and prematurely united. The ribs and pelvis are 
also defective, and all the long bones of the limbs shortened to half 
their usual length. The remainder of the cartilage-formed bones, which 
are developed chiefly after birth, are of normal size. In the majority of 
these cases the foetus perishes in the womb or s^oii after birth ; a few 
only survive. 

Osteomalacia. — ^There is in true rickets a deposition of new bone 
which is deficient in lime, and when this process is extreme, as in certain 
cases where the general atrophy of other tissues is marked, the body is 
wasted and bones small ; this condition has been called “ rickety osteo- 
malacia.” 

A case of the kind has, however, been described by Dr. Barlow, ih* 
which other marks of rickets such as rib beads, grooves, and cartilage 
proliferation were entirely wanting, and the morbid condition seems to bo 
analogous to the osteomalacia of adults. [See art. “Osteomalacia,” 

p- ... . , 

Late rickets. — iliekets is a disease of the first two years of life, and 
in the majority of cases it makes its appearance before the end of the first 
year ; in some instances, however, the disease does not set in until latei'. 
In one instance I had under my care a boy of ten, in whom the first 
manifestations were observed at the age of nine. The signs during life — 
namely, beading of the ribs, contraction of the chest, enlargement of the 
ends of the long bones of the limbs — were those of ordinary rickets ; and 
post-mortem examination after death disclosed changes jn the bones corre- 
sponding to those of genuine rickets. It is to be noted, however, as throw- 
ing, some doubt upon its intrinsic nature, that the treatment by diet, so 
effective in this disease as it occurs in infancy, failed in this instance. Sir 
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'\\^ Jenner has recorded instances of the first onset of the diuease at a 
oixte periodi* namely, at the ages of th^ee and nine. 



Fio. 12. — Late rickets. 

H J L , aged 11 years. (Case under Dr. Cheadle. Hospital for Sick Children, Great Oimond street, 
1880-81 ) The disease commenced at 9 years old. The bones showed typical iickcty changes. 
1 ost-morteni, vide Pathological Soc. Trans. 1881. Pliotographed from life 

-Etiology. — Rickets is the result of imperfect and perverted nutrition ; 
far pathologists are agreed : there is, however, some divergencte of 
opinion as to the exact causes of this defect. Most of the hypotheses have 
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been based solely upon a consideration of the morbid changes met \vttli 
ill the bones, as if this comprised the whole pathology of the disease. T(i» 
trace the nature and source of these faults of ossificz^tion may supply the 
key to the nature of the general •affection, but no pathological doctrine 
can be regarded as satisfactory which does not also explain the morliul 
conditions of muscle and tendon, mucous membrane, and nervous system ; 
these conditions are concurrent and constant, although they are Icf^s 
obvious and obtrusive than is the affection of the skeleton. The pro- 
duction of a rickety condition of bone by the application of Esmarch ^ 
bandage, as in the experiment of Kassowitz does not produce the changes 
in the other tissues. The bones are certainly soft and they give way under 
pressure ; but the ligaments are also soft aiid lax, and give way under 
pressure likewise ; the muscles are atrophic and enfeebled ; the mucous 
membranes catarrhal; the re{lex nervous system hyperexcitable and 
unstable. 

It is difficult to understand how the bone lesions and the other con- 
current tissue changes can stand to each other in the relation of cause and 
effect, as has been suggested ; or how morbid conditions, regularly asso- 
ciated with the bone lesion and in proportion to it, can be regarded as 
accidental. The explanation of the earlier and greater prominence of the 
bone changes lies in this, that the bones, being in the most active stage 
of their growth, exhibit the departure from the normal most clearly at a 
time when the coexisting changes in other organs and tissues are smaller 
and less visible. 

Many are the causes to which the production! of rickets has lietui 
attributed. Faults of diet, setting up gastro-intestinal catarrh, impaired 
digestion, vomiting and diarrhena ; want of light and fresh air ; deficient 
clothing, dirt, and general bad hygiene; syphilis; inherited tendency, have 
all been credited with more or less reason as concerned in the genesis of 
the disease. 

It appears certain that, as a rule, several factors arc engaged, and 
amongst, them many of those enumerated above. These factors, hovi-’ 
ever, are not all in action in every instance, and they are not, therefoic, 
all essential, nor equal in constancy and potency. 

Cliraatfi, Season, and Locality . — Although rickets seems to exist in all 
parts of the world, its occurrence is clearly influenced by climate, and 
chiefly in respect of dryness, sunlight-, and warmth. Thus it is most 
common in the temperate zone, especially in cold, damp, cloudy regions 
such as England, and certain portions of Germany, Italy, France, and 
North America. 

It diminishes in frequency as high northern latitudes are approached, 
and,, on the other hand, declines towards the south until it almost 
<lisappears in the tropics. In Australia, rickets was believed practically 
not to exist; but in 1891 it was shown by Mr. Muskeft to l)e prevalent 
in the large towns, and cases have been met with even in the bush. The 
disease appears to be affected by season ; cases are more frequent and 
more severe during the dark, cold winter months when the children li^e 
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lurgply indoors, and lack light, fresh air, and warmth; that is, whe« vitality 
,,s loAvest. iVith regard to Ibcality tl^ chief point made out is, that the 
disease is, generally speaking, one of great cities— of London, Manchester, 
l.iverpool, Glasgow, Vienna, New York; and that in this country it is 
( specially prevalent in the towns of the great manufacturing districts of 
Lancashire and Yorkshire, the Black Country, Scotland and Wales ; in 
tliesc regions of smoke and darkness the mothers are largely workers 
engaged away from home, and their children are chiefly brought up 
hy hand. 

Ivfluence of Sex. — Statistic^ as to the relative frequency of Rickets in 
l)oys and girls vary ; but the general outcome of them seems to be that 
sex exerts no influence, that Ihe disease is distributed evenly between the 
tVo sexes. * 

Inherited Tendeiuy. — No satisfactory qyidence has been produced to 

• show that rickets is ever transmitted from the parents to the children. 
Rickets dies out with childhood, and is not likely to be handed down to 
the offspring of mature persons. The influence of heredity is probably 
limfted to the transmission of a weakly constitution, or to some factor of 
imperfect nutriti<5ti of the hetus in the womb. That heredity is not an 
essential or constant factor is shown by the fact that the children of 
perfectly healthy persons become rickety ; in the vast majority of cases, 
indeed, rickety children are born of parents who do not exhibit the smallest 
trace of past rickets. 

CongemUd Syphilis. — It is now very generally agreed that rickets is not 
a simple expression of •congenital syphilis, as M. Parrot contended ; the 
evidence to the contrary is conclusive. In the majority of cases these 
children bear about them none of the well-established signs of congenital 
s*yphilis : the eruption, the snuffles, the linear scars, the pegged teeth, the 

• keratitis are wanting. In many cases, moreover, the history seems 
absolutely beyond suspicion ; and, conversely, many children who suffer 
from congenital syphilis are not rickety. It is clear, then, that syphilis is 
w(Tt a constant, invariable, essential factor. Congenital syphilis piodifies 
1 ickets, it does not create it. The cases in which it does play a part have 
special features of their own. The child is puny and wasted, and it pre- 
sents some of the disti^^ctive signs of syphilis ; and to these cases especially 
belong the craniotabes of Elsasser and the boss-like projections of the 
frontal and occipital bones in their most extreme form ; although they arc 
not absolutely limited to the syphilitic variety. Possibly the enlargement 
of lymphatic glands, liver, and spleen, met with in some cases, may prove 
to be rather a syphilitic than a rhachitic change. 

Ihd hygiene. — Defective hygienic conditions are largely concerned in 
the production of rickets. The great incidence of the disease upon ,the 
population of large cities and amongst the poorer classes there, and the 
^tact that rickets is ^comparatively rare in the bright, sunny climates of the 
‘^outh, where life is spent largely out of doors in fresh air and sunshine, 
afford sufficient evidence of this. The want of sunlight and warmth 
appears to tell especially upon children of southern race when reared in 
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cold anck uncongenial climates. The children of Neapolitan parents^ for 
example, brought up in the greats cities of’ America, are seated by 1)^ 
Snow of Buffalo to suffer from rickets to such an extent that even those 
brought up at the breast do not escape. Foul air, want of light and sun- 
shine, defective cleanliness, and lowered bodily warmth from scanty 
clothing favour the production of rickets by degrading nutrition. • 

Although, however, these influences of defective hygiene are 
frequently concerned in the production of rickets they are not con- 
stantly present, and are not therefore invariable or essential factors. 
Many cases of rickets arise in patient^s who live^ under excellent 
sanitary conditions, so far as air and light and cleanliness and warmth aic 
concerned ; a child may enjoy these in perfettion and yet become rickety : 
and again a child may not become rickety, although brought up under the 
most unhealthy external conditions. These external conditions of de- 
fective hygiene must therefore be regarded as influential, but not ' 
essential ; in extreme cases, however, they are generally at work. 

Disorders of digestion appear to play a part in a number of cases ^ at 
any rate symptoms of gastro - enteric disorder — flatulence, vomiting, 
diaiThoea, and offensive stools — not infrequently prececle the distinctive 
signs of rhachitic change. They arc not, however, constant accompani- 
ments ; numbers of children become rickety who have no such antecedent 
gastro-intestinal disturbance, and numbers who do suffer from it do not 
become rickety. Further, when the disturbance is extreme, and vomiting 
and diarrhoea are severe and prolonged, the result is not rickets, but 
general atrophy ; and examination after death in^atal cases shows little 
or no evidence of the characteristic changes in the i)ones. 

It appears, then, that digestive disturbance of this kind is only effective*, 
when it is not extremely prolonged and excessive, and when it coincides 
with particular faults of diet. It probably acts by removal of certain • 
special elements which are the least quickly and rapidly digested and 
absorbed. Digestive disturbance is not, therefore, an invariable and 
essentifd factor in the production of rickets. 

Faults of diet . — The vast majority of cases of rickets arise in connec- 
tion with errors of feeding. The fault of diet is not only the most 
common and potent cause, but sometimes it is the only cause. Rickets 
is produced as certainly by rhachitic diet as is scurvy by a scorbutic diet. 
This is seen in those by no means uncommon wises where children boi n 
healthy and of healthy, well-to-do parents, brought up under perfect 
hygienic conditions so far as air, light, cleanliness, and warmth are coii-,,j, 
cerned, yet become rickety when brought up on artificial food. The only 
fault we can discover is the dietetic fault ; and such cases are cured by u 
correction of the diet, without any other change of hygienic conditions ; 
they are cured, in fact, by antirhachitic diet as certainly as scurvy is cured 
by antiscorbutic diet. 

The effect of diet was shown in the most striking manner by Mr. 
Bland Sutton in the case of rickety animals at the Zoological Gardens ; 
these animals got rapidly well on a change of one condition only, namely, 
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of food. Directly or indirectly, food is probably an*invariaHe factor, 
^he fault, nioreover, is one 'of quality rather than of quantity. A child 
may be reduced by si;arvation to the last stage o,f atrophy, and yet not be 
rickety ; and, conversely, it may be over-fed, fat and gross, and yet 
extremely rickety. There is a special fault of diet, one which produces a 
speuial defect of nutrition, and not necessarily general malnutrition. In 
this respect it is first to be noted that, in this country at any rate, 
rickets is practically unknown amongst sucklings. The only instance, 
within my own experience, of rickets arising in a child while at the 
breast during the^ first ten ny)nths of life was one in which the mother 
became pregnant during lactation; the suckled infant became rickety, 
the foetus unborn escaped : Ackets, then, may arise if the mother’s milk be 
fhsufficient*or otherwise defective. Such cases are, however, undoubtedly 
rare. Even with congenital syphilis at work the child at the breast does 
not become rickety. If breast-fed children become rickety it is after 
weaning; the disease occurs almost entirely amongst children brought up 
by hand. 

•The exact nature of the diet fault which lies at the root of the rickety 
condition has beAi the subject of many hypotheses and much controversy. 
Certain broad facts, however, have been csUiblished with regard to it, 
which throw great light upon the matter. In the first place, children 
fed almost entirely upon farinaceous preparations — oatmeal, corn flour, 
bread, patent foods, with little or no milk, even if such diet produce no 
digestive disturbance — certainly became rickety. Similarly in the case of 
animals, Mr. Bland Sutton observed that the young monkeys at the 
Zoological Gardens in London, if deprived of their mother’s milk and fed 
entirely upon vegetaj3le food, chiefly fruits, become rickety. Two young 
bears fed exclusively upon rice, biscuits, and raw meat, of which latter 
they hardly ate, died of extreme rickets. It is not a diet limited to 
vegetable food only which is associated with rickets. The artificial pro- 
duction of rickets in young animals by Guerin, who substituted meat for 
mother’s milk, although impugned by the later experiments of .Tripier, 
has been remarkably confirmed by experience at the Zoological Gardens. 
For many years the lion whelps have been weaned early, and put upon a 
diet of raw flesh only ; they have invariably become rickety to so extreme 
a degree that it has been found impossible to rear them. The Condition 
IS a true rhachitis; there is the same feebleness of muscle, the same 
debility, laxness of sinew and bending of bones ; and the identity of the 
morbid changes has been fully established. 

The potency of such diets in the production of rickets has led to 
many hypothetical explanations of the exact nature of the defect in them ; 
whether this be negative or positive, the want of some necessary, in- 
gredient, or the presence of some noxious ingredient which perverts 
y nutrition, especially that of growing bones. 

The explanation which at first suggested itself was that as the bones 
are soft and deficient in mineral matter, and especially in lime sails, a 
Want of lime salts in food is the cause of the deficiency in the bones. 

VOL. Ill K 
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Chossat a/Jid Milne Edwards produced curvature of the bones in animjils 
by privation of earthy salts, but t^e characteristic features qof rhachitic, 
bone were found by Fripdleben to be wanting in fiuch cases. Others, 
however, as Voit and Baginsky, claim to have established the existence of 
true rickety change by such treatment. 

While admitting that rickets may be produced artificially in animals 
by absolute privation of lime, yet that the want of lime, at any rate in 
the form of hydrate or carbonate, is not in itself the essential catlse of 
rickets, as we see it in children, is proved by conclusive evidence. First 
there is the fact that rickets is extremely common in the limestone 
districts where the drinking-water is so heavily charged with lime that 
the children must necessarily take abundance of it; moreover, numbers of 
children become rickety who have lime water regularly addtd to theii* 
food. Secondly, there is the f/ict, according to Dr. Luff’s analysis, that 
foods upon wnich children are especially liable to become rickety, such 
as the farinaceous foods for instance, are rich in lime and also in 
phosphoric acid ; and cow’s milk is richer in these than is human milk. 
So that not only will abundance of lime salts in the food not prevent the 
development of rickets, but as a matter of fact the disease is usually 
associated with a full supply of these materials. 

The close association of rickets with a farinaceous diet suggested the 
idea that lactic acid might be the evil agent : starch, imperfectly digested, 
ferments and lactic acid is formed in excess, which, by uniting with the lime 
about to be deposited in the bones, is supposed to carry it oft‘ in soluble 
form : or, according to another view of its action pit* forward by Heitznuiii, 
it irritates the ossifying tissue and stimulates gro\)jth when the material 
necessary to complete the structure is wanting. Lactic acid is said to 
have been found in the tissues of rickety animals and in the urine ; and 
Heitzman claims by its administration to have produced the condition 
directly. This foimation of lactic acid, however, has not been confirmed : 
and the hypothesis is rendered improbable ])y the fact that rickets arises in 
children in whom there is no apparent disorder of digestion to favour lacu^(; 
acid fermenUitioii, who digest the starch or maltose thoroughly, and 
even wax unduly fat upon it. Moreover, according to repeated observations 
of my own, the rickety state disappears, and health is restored whilst the 
farinaceous diet is continued unchanged except by the addition to it of 
certain nutritive elements in which it .is deficient. These clinical expcii- 
ments show conclusively that the starch cannot of itself be actively , 
harmful. Again, rickets arises in animals fed on a diet — such as lean^^ 
meat alone — which is not productive of lactic acid ; and, lastly, if lactic 
acid did exist in the blood it would be at once neutralised by alkali there 
Thf? fault in diet which is the chief factor in the production of rickets is 
clearly, then, neither deficiency of lime nor an excess of starch nor lactic 
acid generated from it. ^ 

An examination on the one hand of the foods on which children grov^ 
rickety, and on the other of the additions to diet by which the condition 
is cured, throws light upon this point. Certain defects appear to be 
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ccgistant. An analysis of the foods on which rickets is most frequently 
,:iik1 certainly produced — silch as th^ various farinaceous foods, domestic 
or patent, with a •mall amount of milk, skyn milk, condensed milk, 
artificial foods with desiccated milkf and the like — shows invariably 
deficiency in two of the chief elements so plentiful in the standard food of 
young animals, namely, animal fat and proteid. The only exceptions 
to this conclusion appear to be the cases in' which the foods that 
do contain a sufficient quantity of these elements — as cows’ milk, for 
example — produce digestive disturbance, vomiting, and diarrhoea, which 
disturbances lea^ to the lo^ of much of the material ingested. In 
such cases, moreover, the elements most slowly digested, those, that is, 
most slo^yly brought into* a fit state for absorption — namely, the 
^at and cafeine — would be most largely drained away. Not only so, but 
to substitute a food deficient in these moje hardly digested fats and pro- 
teids, which, to ease the digestive difficulty, is almost always done, is to 
reach the same pathological result by a different route. At the Zoological 
Cardens tjie food on which young bears and monkeys become rickety — 
namely, biscuit, rice, and fruits — is markedly deficient in proteid, and 
fat is practically absent. The food of the lion cubs, which became 
rickety on a diet restricted to raw flesh, was almost destitute of fat, 
and was poor also in earthy salts, although rich in proteid. The meat 
was that of old horses almost entirely destitute of fat, and once a week 
lean goat’s flesh. The bones were found to be proof even against the 
te(ith of the adult lions, and those of the cubs were powerless against 
them, so that the culls got from them neither marrow, fat, nor earthy 
phosphates. In this -^ase the diet was not deficient in proteid, but in fat 
and ^earthy phosphates. The history of these lion cubs is very significant . 
with the exception of a single litter, suckled by the dam ten years before, 
the cubs brought up on horse-flesh in this way invariably died— e- the 
cause of death being, as invariably, extreme rickets. More than twenty 
litters had been lost in this way. The feeding of the last litter of lion 
•cilbs was begun in the usual fashion. The dam had very little njilk, and 
at the end of two weeks the cubs were weaned entirely, and were then put 
on horse-flesh as usual. They (piickly became rickety, and when I saw 
them at this juncture the muscular weakness, as well as bone deformity, 
were extreme. The malady advanced rapidly and one cub died. Then, 
by the advice of Mr. Bland Suttop, milk, pounded bones, and cod-liver 
oil were added to the rf^w meat, which was continued exactly as before ; 
they were kept in the same dens with the same amount of warmth and 
bght and air, and, with the single exception of the addition to the diet, 
*10 change of any kind was made in the regimen. The change in 
nutrition which followed was immediate and remarkable ; in t|^ree 
months all signs of rickets had disappeared, and the animals grew up 
strong and health}^ — a unique event in the history of the Society. The 
experiment seems a crucial one, and decisive as to the part played by 
mt and bone salts, with some caseine and lactine, in the production iCind 
cure of rickets. 
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That ‘rickets frequently follows the prolonged food vomiting ajid 
diarrhoea provoked by cows’ milk, is,,consisteno with this estimate of the 
effect of deficiency of fat ^nd proteid in its production. For as the fat 
must be emulsified or saponified before it can be absorbed, and as the 
proteid in like manner must be converted into peptone, these elements 
would be drained off rather than the lactine and salts, which are in solu- 
tion and ready for immediate passage into the circulation. The result 
would be a great privation of fat and proteid. 

Of the three elements of food the imperfect supply of which is found 
to be associated with rickets, fat is probably the most frequently, if not 
invariably deficient. The abundance of fat in milk, of the whole solids 
of which it forms one-fourth, points to the extreme importance- of it in 
the nutrition of growing animals. If fat be removed from trie milk, as^ 
in “ skim ” milk, rickets follow^ The curative power of cod-liver oil is 
evidence in the same direction ; and it is interesting to find in this con- 
nection, as recorded by M. Kemy, that in Japan, where oils of fishes 
enter largely into food, and children are kept partly at the breast up to 
five years old, rickets appears to be unknown. Animal fat probably 
serves some special purpose in the nutrition of the gro^i"ing structures of 
a young organism. It is found in all cells, it is probably essential to all 
cell life and growth, and it is further evident that fat formed in the body 
out of the carbohydrates cannot, for structural purposes, replace the 
animal fat supplied in food. Phosphate of lime, again, is essential to 
every tissue, and in rickets is found to be deficient in the bones and 
viscera. Proteid, again, is essential to the vitality of protoplasm, and 
indeed to the activity of all vital processes, and is , therefore essential to 
the proper use of the other elements ; but if it be in excess while the 
other elements are deficient, it may actually intensify the progress oY 
rickets by stimulating the processes of tissue development which, in 
the want of other mateiials, cannot be duly carried out. Therefore a 
diet deficient in the element of animal fat and, in some cases also, 
deficient in proteid and earthy salts — one or both — would explain nfet 
only the faultiness of bone, but also the feebleness of muscle, the anaemia, 
the catarrhal tendency of the mucous membranes, and the nervous irrita- 
bility. All tissues — not bone tissues alone — are ill-nourished if the above 
structural elements are deficient. 

The general pathology of rickets may, perhaps, be summed up • as 
follows : — Pickets is a disease in which all the leading structures of the 
body suffer both from defective and from perverted nutrition. This is 
mainly the result of faults of diet, and consists in a deficiency of certain 
elements in food. It can as certainly, though more slowly, be cured by 
the^ addition of such elements to the food as scurvy can be cured by the 
addition of antiscorbutics. The chief and constant defect appears to be an 
insufficient supply of animal fat, and therewith also,^in certain cases, a; 
deficiency of earthy salts in the form of phosphates ; at the same time, if 
animal proteid be deficient the disease is intensified. The development of 
the disease is also favoured, and it is aggravated in degree by evil external 
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hygienic conditions, such as want of light, warmth, and pure %ir. The 
idisease is iHodified in character by the concurrent existence of congenital 
syphilis or of scurvy? Lastly, in some cases when the fault of diet is not 
sutficiently great to cause it unaided •and alone, the appearance of the 
disease is determined by the other factors. 

•The increased vascularity of the ossifying cartilage, and the excessive 
proliferation of cells observed in rickety bone, is suggestive of a subacute 
or chronic inflammatory condition ; and this view is supported by the 
experiment of Kassowitz, who produced a state of bone corresponding to 
that of rickets by inducing hyperaemia in the limb of a growing animal 
bv means of repeated applications of an Esmarch^s bandage. The 
increased fibrosis and cell proliferation observed in the liver and spleen 
m certain cases is consistent with this observation, although it is to be 
noted that these changes have not been f^und in all instances or in other 
tissues undoubtedly affected by the rickety condition. The agent in 
human rickets has been referred to some irritant derivative of food circu- 
lating in ,tho blood. It has been shown that lactic acid derived from 
carTiohydrate food cannot be regarded as the peccant matter ; but it may 
possibly be something formed from altered materials present in excess, 
because unused in the disorganised coi\,dition of the formative process. 
The profuse sweatings are suggestive of a like cause ; while on the other 
hand the absence of pyrexia seems opposed to this view, although not 
conclusive against it. It is possible that the abnormal vascularity and 
cell proliferation are the results of the impetus of the formative process 
left unsatisfied in its® normal direction for want of materials for the 
building of the permaiient structure. 

^ diagnosis. — There is no difficulty in recognising the existence of 
rickets when it is well marked. The bone changes and other symptoms 
previously described are characteristic and unmistakable. In mild (^ses 
of the disease, however, when the signs are less pronounced, the con- 
dition may be overlooked, and is, as a matter of fact, constantly over- 
looked ; such cases being put down as mere weakness, debility, or 4in0emia. 
In these less pronounced cases there may be nothing beyond beading of 
the ribs, slight enlargement of the wrists, squareness of forehead, too 
widely open a fontanelle, backwardness in teething, early decay of teeth, 
head sweats at night, feebleness of muscle or laxity of joints, and perhaps 
laryngismus. The occurrence of siny one of these signs should excite 
suspicion, and should leg,d to a minute examination of other points ; a 
concurrence of several of them would establish the existence of the dis- 
-a-se. It must be remembered, however, that rickets may affect one 
part of the body in pronounced degree, whilst in the other parts the 
changes may be relatively slight. • 

With the exception of this mistake of regarding a case 6f slight 
tickets as a mere ^condition of simple debility and anaemia, the most 
common error, perhaps, is that of mistaking the severe form with great 
jnuscular debility for the paraplegic form of infantile paralysis. Biclftts, 
however, is usually distinguished by the fact that although the child may 
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be quite ftnable to stand, it is able to use its legs freely ; and although^ in 
those cases where there is scurvy in^ addition" to the rickets tke limbs are, 
kept motionless, the marked tenderness, the dread of movement, the 
spongy gums, the periosteal swellftig or other signs, serve to reveal the 
true nature of the apparent paralysis. 

Prognosis. — With regard to the rhachitic state itself the prognosis is 
favourable if the jmtient be placed under suitable conditions. The 
tendency is towards recovery ; the chief question is the degree of®' bony 
deformity or stunting of structure which will remain. This will depend 
partly upon the acuteness and severity of (the affection^ partly upon the 
stage at which it comes under treatment. Eickets is not a fatal disease 
in itself, yet it is liable to aberrations and cbmplications which endanger 
life. The child suffering from rickets is in a state of constant* insecurity’ 
Not only is there the special < tendency to pulmonary catarrh, but the 
danger of this is greatly aggravated by the soft condition of the bony 
framework of the thorax, which prevents full inflation, especially 
under obstructi^’e difficulty ; while the deformity of the chest favours 
pulmonary collapse. Accordingly all diseases of which bronchitis is a 
common complication — such as measles or whooping-co'figh — become far 
more grave if the child be rickety. Similarly the tendency to catarrh of 
the intestine adds to the frequency and severity of attacks of diarrhcea , 
the instability of the reflex nervous system gives rise to laryngismus 
stridulus and convulsions, which may prove fatal ; while the supervention 
of scurvy or splenic anaemia fidds much to the gravity of the condition 
and to the uncertainty of the prognosis. t 

Treatment. — Prevention . — Eickets in its ordinary form, being essen- 
tially a diet disease, although frequently aggravated or intensified l)y 
external injurious influences, is eminently a preventible disease. If 
canttot, indeed, be stamped out until poverty is stamped out ; rickety o 
diet is cheaper and less troublesome than a non-rickety diet. In great 
cities especially, where the disease is most rife, milk is dear and often 
largely r deprived of cream, while the other factors of defective health 
conditions prevail there likewise. The disease can, however, be abso- 
lutely prevented in most cases, and the fact that it is abundantly found 
amongst the children of well-to-do people, although it is less common 
and less severe in this class than amongst the poor, is a grave reflection 
upon those responsible for their nurture. Eickets, as I have shown, has 
its origin almost invariably in certain errors in ^bringing up by hand — . 
either (i.) in the use of artificial foods which are deficient in the most^^ 
important elements of structural growth, or (ii.) in the administration of 
foods which, although they contain the essential elements in sufficient 
quantity, contain some of them in a form not easily digested. In cows’ 
milk, for example, all the essential elements are present, but the caseine 
is liable to set up gastro-intestinal disorder with vomifing and diarrha'a i j 
thus the elements in question, although present in ample quantity in the 
fooCi, are drained away undigested and unused. In the majority of 
instances the two faults are combined : in order to avoid the recurrence 
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of» the disturbance which the latter excited, a diet deficient in the 
,jiecessary (Jlements is substituted for^the sufficiently rich but indigestible 
one. Thus the morbid state initiated by the Jirst error is accentuated 
and increased by the means taken iso repair it. The great point in 
the prevention of rickets, especially if the child has to be weaned soon 
after birth, is to take the utmost care not only to give a food which is 
properly nutritive, but one which will not by its indigestibility set up 
gastrS-intestinal trouble. It must contain animal fat, proteid, carbo- 
hydrates, and salts in the proportions which obtain in human milk — that 
IS (roughly) 2|, ijj, 6, '34 per.cent respectively — in easily digestible form. 
The proportion in which these elements exist in any given food can be 
easily estynated by consulting the tables of analyses which show the 
various constituents. The safest method is to transfer the infant to a 
•rood wet nurse ; but this is an expedient open oidy to the wealthy, and, 
even if expense be not a bar, it is not always easy to secure a satisfactory 
foster-mother. The next best plan is to feed the child on asses’ milk, 
which closely resembles human milk in composition. This should be 
scalded or raised to the boiling-point as soon as received in order to 
prevent contamfliation, and passed through fine muslin to remove the 
small coagula which occasionally form ^on heating. Here again, how- 
ever, the difficulty of expense and supply is often prohibitive. Failing 
these measures, a mixture of boiled cows’ milk and barley water may be 
tiicd, beginning with 1 part of milk to 4 of water, and increasing the 
strength as the stomach can bear it. If boiled cows’ milk, simply diluted 
thus, produce any gastPl’ic disturbance, pancreatised milk diluted with an 
(‘(jual (juantity of water should be substituted. After a time the degree 
of predigestion should be very gradually lessened, by reducing both the 
pancreatisirig agent and the length of time allowed for the process, until 
c\entually it is discontinued altogether. This end should be attainerl in 
the course of a month or six weeks if possible. If the pancreatised milk 
he too long continued the function of the stomach becomes seriously 
■enfeebled, nutrition is impaired, and a store of digestive troubles laid 
up for the future. The same caution holds good with regard to all the 
})redigested foods, patent or other, as well as to peptonised milk ; their 
continued use is eventually injurious. 

The proportion of milk to water may be increased until, by the age 
of six months, that of two to one js reached. If the child be not able to 
digest cows’ milk, exc^it when so diluted that it cannot be taken in 
<|Uantity sufficient to supply the necessary nourishment, and if asses’ 
milk or a wet nurse be not availalde, raw meat juice and cream may be 
added to it or substituted for it. In cases where a moderate amount of 
curd can be digested, the so-called humanised milk, made by removing a 
portion of the curd by rennet, may be used. It should be freshly made, 
imd, at first, dilutgd with one- third water. It ought not to be continued 
beyond the age of three months, since after that age a larger amount of 
proteid is required, and the child is liable to fail in nutrition ; •ows’ 
i^dlk and water should then be gradually substituted by admixture with 
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it in incieasing quantity. It is important to ascertain that the milk 
contains a full proportion of cream, /lamely, 3^ to 4 per cent.** 

In the early months gf infancy farinaceous food ehould only be given 
when it is necessary as a supplement to fresh milk, or its equivalent of 
fresh animal material. The malted forms are to be preferred since they add 
soluble carbohydrate, immely, dextrine and maltose, as well as the solnhle 
proteid gluten. Further, no artificial food of any kind should be regarde([ 
as sufficient in itself alone ; fresh milk should be added, or its equivalent 
of fresh animal constituents. 

At six to eight months, when the chijd is brough/. up by hand, a 
malted farinaceous food may form a regular addition to the milk and 
water ; or the finest entire wheat flour, or fibc oatmeal, may be used if 
they arc thoroughly boiled and the coarser particles strained off. This 
should be gradually changed Jo boiled bread and milk, which by the 
time the child is twelve months old should form the staple food. At 
ten or twelve months the diet may be increased by the addition of a cup 
of chicken or beef tea, with a scalded rusk, for the mid-day pieal ; and 
the nutritive properties of the meat tea may be further improved by 
boiling in it some simple vegetables, such as potato ‘^and carrot, and 
straining them out before use. Between twelve and eighteen months a 
little bread and butter may be given, and the yolk of a lightly-boiled 
egg ; the mid-day meal may be advanced to well-boiled white fish, or the 
soft pulp scraped off a slice of underdone mutton, with potato thoroughly 
mashed and rubbed through a sieve and mixed with gravy. As the age 
of two years is approached — or even earlier — at rtghteen months, if the 
child is robust — a milk pudding or custard pud(^.ing or a well-baked 
apple may be given at dinner in addition ; a little red-currant jelly )vith 
bread and butter, or a sponge cake, makes a suitable addition to milk at 
tea-fcime. 

Correct feeding on a diet of this kind — namely, fresh food contain- 
ing all the essential elements in due proportion in a form which a child 
can readily digest, so that it produces no gastric disturbance — ,is tlfe 
chief point in the prevention of rickets. But in addition to this the 
other canons of healthy existence must be observed also. Sunshine and 
light, so far as they may be obtainable in this climate, are powerful 
agents in aiding vital processes, and arc of immense importance together 
with fresh air, large, well-ventilated fjleepi rig-rooms, and warm clothing 
to body and limbs. These essentials to full vigpur of growth are very 
imperfectly secured even amongst the higher class of people. Nurseries 
are frequently overcrowded, and not infrequently, for the sake of con- 
venience, the poorest rooms are assigned for the purpose. Arms, legs, 
and, pecks are left bare, and light linen clothing used when warm woollen 
materials are required. 

Curative treatment — As in the case of prevention ^o in the cure of 
rickets, treatment is essentially hygienic and chiefly dietetic. Drugs 
playoa secondary part. As a rule far too much reliance is placed upon 
them, and children are drenched with cod-liver oil, iron, “ chemical food,' 
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or iime water, often to the disturbance of digestion an3 the impairment 

natural tppetite, and consequentljr of nutrition. Such remedies are 
useful and have theii^ place ; but they are by 40 means essential or of 
prime importance in most instances, ©rugs are in reality chiefly useful 
in the treatment of complications. 

As explained in speaking of prevention, the position is usually as 
follows : — The child has originally been placed upon a diet which has 
set up^gastro-intestinal catarrh from the irritation of imperfectly digested 
fermenting material, such as the massive curd clot of cows' milk ; this 
leaves behind it ^ chronic digestive inability, so that diluted milk, of 
siitlicient strength to supply the required nutriment, sets up flatulence, 
vomiting,- cplic, and diarrhoe^. In order to obviate this some artificial 
food has been given in place of it, which is deficient in the nutritive 
essentials; or a dozen different foods Ijave been tried one after the 
other in blind experiment, with the result of perpetuating the disorder 
and increasing malnutrition. In other cases a food of imperfect nutritive 
(piality, deficient in fat and proteid, has been given from the first ; this 
may agree perfectly perhaps with the digestion, but be eminently pro- 
ductive of the rickety condition ; that is, a rhachitic diet. The great object 
is so to amend the diet that it shall yield pyoteid and fat in digestible form 
up to the full standard. 

The diet to be adopted must be on the lines previously laid down 
for the prevention of the disease. It may chance, however, that the 
child is unable to digest the nourishment proper for its age ; as, for 
example, the common* aliment of cows' milk and water of strength 
sufficient for growth j|,nd nutrition. In this case the deficiency of fat 
f^nust^ be made up Uy the addition of cream ; and the cream should 
be continuously and gradually increased from a few drops to a dessert- 
* spoonful in each bottle if required, the quantity being regulated accord- 
ing to the age of the child, its poAver of digesting it, and the amount 
recpiircd to raise the food to the full standard of 3 to 4 per cent. The 
prbteid is best increased by the addition of raw meat juice ; this^ is the 
most easily assimilated of all proteid matter, and has the additional 
advantage of being the most poAverful of all remedies for anamiia ; 
probably by virtue of the iron of the fresh haemoglobin. Raw meat juice 
should be prepared by soaking finely minced beef in an equal (piantity 
of cold water for half an hour, aqd expressing all juice through fine 
. muslin by twisting it. A teaspoonful of this should be added to the 
Jjottle for a young child; but as it does not keep Avell, and must be 
freshly made each time, it may be given once a day in the larger 
quantity of a dessertspoonful up to two tablespoonfuls according to the 
age and requirements of the individual patient. • 

In the case of the poor, cream, or even good milk containing a duo 
Tfoportion of creaip, is out of reach, and cod-liver oil may have to be 
pven in its place. With older children fat boiled bacon, or the liquid 
at of broiled bacon, forms a most digestible and satisfactory substitiite. 

the child is wasted as well as flabby and bloodless, some form of 
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malted food, preferably one made from entire wheat flour, should) be 
added to the milk. In the majority of cases of rickets, evert if the cliot 
be such as to comprise the standard elements in correct proportion, ari 
increase in the amount of assimilable fat and proteid in the shape of 
cream or cod-liver oil and raw meat juice will greatly quicken the rate of 
recovery, care being taken not to overtax the child’s digestive powers. 

Finally, in cases where the limbs are so tender as to give rise to 
a suspicion of incipient scurvy, and indeed in all cases where there is 
marked feebleness and anaemia, it is well to give some fresh vegeta})le 
juices. This is best done for young chaldren in tl^e way previously 
described by boiling potato and carrots in their meat, teas, or broths, and 
straining them. To children of eighteen months or more these vegeta])les 
themselves may be given, if well boiled and thoroughly mashed. 

TJrnijs. — It has been already affirmed that drugs play a sccondaiy 
part in the treatment of rickets. Cod-liver oil is useful in some cases, ‘ 
especially when good milk and cream arc not attainable, or not well 
borne, but it is to be regarded rather as a food than as a drug ; so far as 
remedial power is concerned it appears to possess no advantage over 
other animal fats, such as those of cream and bacon. * 

Cod-liver oil is frequently given in too large doses, so that it inter- 
feres with digestion, or sets up diarrheea. It is to be remembered that a 
rickety child is prone to gastrointestinal catarrh, and one teaspoonful of 
oil twice a day in addition to proper diet is sufficient for a child two 
years old. The oil may be rendered less laxative by the addition of 
an equal quantity of lime water, with which it forms an emulsion. If, 
however, the cod-liver oil cause undue looseness*, of the bowels, it does 
harm rather than good, and should be discontinued The intestinal flux 
interferes with the absorption of nutriment, and drains it away. Iron is 
useful for the relief of anaemia, and may be given with cod-liver oil in ’ 
the form of steel wine, or syrup of the phosphate, or citrate, although these 
preparations of iron are less effective than raw meat juice as a means 
of restpring red blood corpuscles and their haemoglobin. The eart'hy 
phosphates are present in ample (quantity in milk, and in the farinaceous 
preparations made from wheaten flour or oats ; and they are probal)ly 
most easily assimilated when administered in food. In some cases of 
more extreme disease, or where food is taken in insufficient quantity, it 
may be well to give lime salts in the, form of the syrup of lactophosphate 
of lime, or of the so-called chemical food. Experience shows that lime 
water is quite useless in this respect, and that the salt must be in the form,,, 
of phosphate. 

In some instances the bitter tonics, such as quinine and bark, arc 
useful for the purpose of giving tone and appetite ; but it is doubtful if 
their influence for good compensates the drawbacks which attend their 
administration to young infants. Iodide of iron, so /requently given, i^?. 
in my experience, of no service, and, indeed, harmful from its depressant 
and blood-deteriorating properties; when given to children for a l(m& 
time in frequent doses it has been observed to produce purpura and 
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debility ; indeed iodides in ;iny foi*m ;irc clearly contraWndicatod 
a disease*of degraded nuft-ition likg rickets. 

Phosphorus, on the strength of its reputet^ power in consolidating 
now formations of bone, was adopted b};*Kassowitz as a remedy for rickets j 
aiitl it has been used to a considerable extent by continental physicians, with 
ivsiilts which are regarded by the majority of them as highly favourable. 

Phosphorus must be given dissolved in olive oil, and in extremely 
small *doscs, beginning with yi .. grain, in order to avoid gastro-intes- 
tiiial catarrh, since it acts as a local irritant of the mucous membrane. 


Of the value of Jhis treatmeiit I have had no experience. The results 
which follow correct dietetic treatment, aided where possible by other 
hygienic -conditions, are so * satisfactory that I have found no further 
measures necessary. In certain cases of extreme severity, perhaps, this 
additional agent, although directed solelj' to the relief of bone defect, 
may be of service in pushing forward re 2 )air ; it is in such cases, how- 


ovci’, that the drug is constantly prohibited by the catarrhal inflammatory 
cDinlition gf the alimentary canal which almost invariably coexists. 

Mamge is of great service in the treatment of rickets. It improves 
the nutrition of tissue by increasing the flow of blood in the parts, thus 
aiding the advent of fresh nutritive material ; it also hastens the re- 
moval of effete products by quickening the circulation. The practice of 
massage is described in the article devoted to this subject [vol. i. p. 373]. 

In cases where the condition borders on scurvy, and there is tender- 
ness of the limbs from persistent engorgement, massage is not available. 

BatliH again are #f service in improving the circulation, aiding 
nutrition, and giving^ tone to the nervous system. The best method, 
after the child reaches the age of six months, is to allow it to stand 
warm bath of 90'’ to 98*^, and to apjdy a douche of colder Avater at 60° 
to 70° freely with a sponge for a few seconds. For children of tea or 
twelve months salt water may be substituted for fresh water. The 
advantage of allowing the child to sit or stand in a warm bath while 
dSuched with cooler water is the avoidance of chill, usually sl^own by 
cold hands and feet, which is readily produced in rickety children ; many 
weakly infants turn blue in a bath of 70° or 80°, and then the bath 
docs far more harm than good. In all cases the bath should be followed 
by steady friction before the fire, until surface warmth and circulation 
are fully restored. ^ 

(Hothing, — As the temperature of the body in rickets, when no com- 
jdications are present, is persistently subnormal, the preservation of body 
beat by appropriate clothing is an important element in the treatment. 
^>ot only is temperature below normal, but the heart muscle is feeble, 
arterial tone impaired, and the general circulation de 2 )ressed. Thus^the 
^ lud suffers from coldness of the extremities, and is easily affected by 
^uitace chill; the pooling process is further favoured by the evaporation 
0 the profuse perspiration, whereby congestion of internal organs is 
leadily produced. The condition of the growing bones is also unfav^ur- 
^ y influenced by coldness of the limbs. The underclothing should be 



140 


SYSTEM OF MEDICINE 


of soft woollen material, the arms and neck being kept covered oson 
indoors by long sleeves and high-ne<?ked dresses, and the leg^ by drawerj> 
or leggings. The only modification on going out of* doors, or for change 
of season, should be in the matter of the thickness, not in the nature of 
the material. A night-dress of fine flannel is advisable, so that lighter 
bed-clothes may be used, and the chilling avoided which is apfc to 
result when the child throws them off. 

Fre^h Air . — The value of abundance of fresh air in maintaining the 
health of children is very generally acknowledged — but practice falls 
greatly behind principle in this respect. ^ Delicate cliildren, especially 
those with a tendency to catarrhs, and rickety children, are often kept 
too closely indoors, and the temperature 'of the rooms and house m 
which they live is kept too high. The chief reason why the chilc^l 
“ takes cold ” in such cases is ^he change from the warm atmosphere of 
the room to the colder air outside ; the skin and mucous membrane 
being morbidly hypersensitive. The way to remedy this instability and 
increase their powers of resistance to the reflex disturbances pf cold and 
damp in this chill climate, is not to confine the child to warm rooms ; nor 
to heat halls and passages with hot-water pipes and stoves, but, under 
ordinary circumstances, to keep down the temperature of the nursery to 
the reasonable standard of 60"*, or even a few degrees lower. Delicate 
children of all kinds, and rickety children amongst them, may be taken 
out of doors even in somewhat severe weather for very short periods, 
which may be repeated, always provided that gi'eat care be taken to 
keep up the body heat by warm clothing, shelttT from the wind, and 
the administration of a little food before goings, out. Another point 
of equal or even greater importance in the treatment of rickets is? the 
ventilation of the rooms, and especially of the sleeping -rooms. As 

mentioned in treating of prevention, nurseries are frequently greatly •’ 
overcrowded and badly ventilated. In the case of a rickety child the 
cubic space allowed should be ample or even excessive — 800 to 1000 
cubic feet, and the room should be warmed by a good open fire or fires, 
so as to assist ventilation by a free out-draught, and not by stoves or hot 
pipes in any form, which injuriously affect the (piality of the air. No 
nursery should be lighted by gas, not merely for the negative reason that 
it consumes oxygen largely, but because the products of combustion 
which are given off are positively injurious. Candles and lamps burning 
pure vegetable oil, which consume less air an^d give off little except 
simple carbonic acid and water, are comparatively harmless. The electric,^, 
light, which consumes no air and gives off no products of combustion, is 
the best of all. The ventilation of the nurseries by the usual means of 
wiivdow, door, and chimney should be aided by Tobin's tubes. Further, 
if the child live in a town, or in a place in the country which is damp 
and cold, or much shut in by trees, it should be rempyed to a fresh open 
situation, with dry soil and bright atmosphere; and near the sea if 
posflible. It is desirable that it should remain away from home until the 
acuter signs of the malady have entirely disappeared. 
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* Sunshine. — The sun is the source of all energy, and its rays 

essentialito the life and 'growth qi the higher animal and vegetable 
organisms. The powierful influence which privation of light and of the 
direct rays of the sun have upon the production of rickets is evidenced, 
as previously stated, by the greater prevalence of the disease in the 
clouded skies of temperate climates, and especially by the presence of 
its severer forms in the added darkness of great cities. The influence of 
sunligflt in prevention is shown by the rarity of the disease in the sunny 
climates of the south. The effect of sunlight is probably as potent or 
more potent than ^ that of frest air. Light, and especially full sunlight, 
is as important to the cure as to the prevention of rickets, and the 
removal of a child thus sufifbring to a bright and sunny climate is of 
^eat value ^n hastening its recovery. 

The treatment of deformities comes lajgely into the province of the 
• surgeon, and it is not necessary to speak of it here at any length. It 
may, however, be pointed out, first, that care during the early stage does 
much to obviate deformity ; and, secondly, that the deformities tend to 
get Veil. If the bending be not great in degree many bent bones gradu- 
ally become straight. If the attack be severe the horizontal posture 
should be maintained, and the back and limbs be duly and evenly sup- 
ported and kept at rest, especially if the parts are tender. Partial 
fiactures and acute bending should be treated on the same prin- 
ciple under skilled surgical direction. The use of splints during the 
early stage is of little value, if any, for the purpose of straightening 
curvatures or lax joints^ but a long splint proti'uding beyond the foot is 
of service in some casgs to prevent walking. If there be no tenderness 
yof bone, massage is 0 / great value in improving the nutrition of bone as 
as of muscle and tendon, and in lessening the ultimate deformity. 

1 . Treatment (f concurrent disorders. — Gastro- intestinal disorders fire 
common, and are of importance as leading to malnutrition in two ways ; 
namely, by imperfect digestion and absorption, and by the draining 
a\itiy of nutriment by means of vomiting and diarrhoea. , 

Here again the main point in treatment is a careful regulation of 
tliet. Inability to digest the caseine of cows’ milk is the most frequent 
direct cause of gastro-intestinal disorder in young infants. The cows’ 
milk must be stopped at once and human milk, or asses’ milk, substituted, 
if possible ; or the milk may be pancreatised for a time and diluted — the 
. p«increatisation being gradually reduced ; or cream and water may be 
J^iven, beginning with a* strength of 1 teaspoonful to 3 ounces, and 
increasing it to 1 teaspoonful to 2 ounces. Freshly-expressed raw 
meat juice may be added to this mixture in the proportion of 1 tea- 
spoonful to 4 ounces ; or chicken tea or mutton tea or beef tea gi^en 
independently as a supplement. If the child is eight to twelve months 
nld, some farinaceous preparation, such as one of the malted foods or 
read previously well scalded with boiling water, may be added to the 
milk or its substitute. The dieting should indeed be conducted u|»n 
c general plan laid down beforehand with respect to the prevention 
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and cure«of the main condition. If the vomiting and diarrhoea are se\^ie, 
food of the blandest kind, such a?, thin bread, jelly food, weak chickciu 
tea, dilute peptonised jnilk, or scalded asses’ milk, should be given 
in small quantities of half an ounce to an ounce at a time, at intervals 
of an hour. If collapse be present, brandy, in doses of 5 to 20 drops 
in a tea- or dessertspoonful of watei*, should be given every four hours. 
Valentine’s juice in doses of 10 to 20 drops in a tablespoonful of 
water is often retained when other foods are rejected, and serves ’’to tide 
over a crisis. 

If the stools contain much undigested, matter, sucl^ as curdy masses, 
and are slimy and offensive, medicinal treatment may well begin with a 
small dose of castor oil — diluted with an equal quantity of .olive oil in 
the case of young infants — to clear the noxious matter away. This 
should be followed by a few doses of gray powder guarded by Dover’s 
powder ; a sixth to half a grain of each may be given every four hours to’ 
a child six months old. If the bowels are at all loose, so that three or 
more watery evacuations are passed in twenty-four hours» the "reat 
point, next to giving fluid diet in small quantities, is to get the diarrtiaa 
under control at the earliest moment by full doses of sullhitrate of bismuth 
— 10 grains in 2 drachms of water may be given every four hours to a 
child six months old. The small doses of 2 or 3 grains usually prescribed 
are quite ineffectual ; and the soluble preparations of the drug arc 
equally so. The bismuth is best given with spirit of chloroform (llj 
to TTbij-) Jind syrup (n^xv. to each dose). If the peristalsis be veiy 
active, and the discharge from the bow^cls copious and frequent, the 
addition of opium is essential. It should be given in the form of 
nepenthe or li(p opii sedativus, in doses of a quarter to half a (Irop^ 
for a child six months old. Small injections of starch, with or without a 
drop of tincture of opium, are useful in lessening the irritability of the* 
rectum. If the colon be specially implicated, as shown by the passage of 
mucus and blood, simple injections of warm water are useful to wash out 
the bowel before the administration of the starch enema ; they also ilid 
the effect of the bismuth. 

Pnlinoiuirij disorders. — Bronvhitis, Bronchopneumonia, Collapse . — The 
treatment of these complications should proceed on the ordinary lines 
adopted in such conditions. It is well, however, to call attention to, and 
to emphasise the fact that all depr^.ssing remedies — such as antimony, 
aconite, antipyrin, and the so-called antipyretics generally — arc badly, 
borne by rickety children, and should be strictly avoided ; also that the, 
cure of the rickety state itself by correct dieting should proceed as far 
as practicable step by step with that of the immediate pulmonary trouble, 
in order to prevent the recurrence of such disorders in the future. 

Nervous dism'ders — Ijaryngismm, Convulsions, and Tetany — which arise 
out of the rickety state involve a certain risk to \ife. In these cases 
remedial measures must be carried out on three distinct lines concurrently- 
« i. To remove any source of irritation which may be a cause of 
reffex disturbance. This is found most frequently in the alimcnUiry 
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cMn^l in the form of undigested food, or of an irritated catar#hal con- 
dition of th» mucous membrane with, consecutive diarrhoea. A dose of 
castor oil, followed b}’. gray and Dover’s powder, or bismuth and opium 
as previously prescribed, with proper dieting, will usually correct the 
disturbance. Another common source of reflex irritation of the cord, 
siitti^ient to produce convulsions in a rickety child, is that of teething ; 
a timely use of the gum lancet, now too little as formerly it was too 
fretiuehtly and unreasonably used, will often arrest a threatened attack. 

ii. To soothe the abnormal excitability of the central nervous system, 
and keep it dullecj until such tjme as the source of irritation is removed, 
and the stability ot the centres established. For this purpose chloral 
has more power than any* other drug; its efficiency appears to be 
Increased by combination with the bromide of potassium or ammonium. 
I'he use of sedatives has been decried, h\^ they are of signal service in 
enabling the patient to tide over the period of most active danger. To 
a child six months old chloral may be given in doses of half a grain to a 
grain, with^ 3 or 4 grains of bromide of ammonium, every four hours, 
until the attacks of laryngismus, the carpopedal contractions, or the general 
convulsions are ^ectually controlled : the bromide must be diminished 
or omitted after a time in order to avoid exciting the well-known 
pustular eruption of the skin ; but the chloral may be continued as long 
as necessary, if care be taken to reduce or stop it if undue drowsiness 
appear. 

The attacks of laryngismus and general convulsions are usually com- 
pletely arrested after short time by chloral and bromide, if given in 
sufficient doses and tl^ patient be brought fully under their influence. 
M convulsions are so severe that the mixture cannot be taken by the mouth, 
tKe same drugs may be given by rectum in larger doses as an enema; namely, 
to 3 grains of chloral and 5 to 10 of bromide of ammonium (accoi'ding 
to iige) in half an ounce of water. This measure is even more effectual 
and more rapid in action than administration by the mouth. The actual 
atftick of laryngismus, which is occasionally fatal, may be arrested by 
dashing cold water on the face. 

iii. The third point in treatment is, as before, to proceed with the 
cure of the rickety state by the appropriate diet and regimen laid down 
lu speaking of the general treatment of the disease ; thus we shall remove 
the fundamental fault which lies beijeath all the various manifestations of 

. It which have been described. 

• W. B. Cheadlk. 
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u 1.— Section of liver, higli ^fovver (Ilartnack, oc. 7, obj. 4). 1, An intralobular vein , 2 and 3. 

Blanches of the portal vein: the |K)rtal canals in winch they lie show a marked pioliferation «d 
the connective tissue cells, j The li\er-cells contain fat-drops in excess of the noimal 



' - — Section of small intestine including the margin of a Peyer’s patch, low powci (Haitnack, oc. 
s o))j. 4). 1, Lymph-nc^iile the cells of which are somewhat swollen ; 2, A \illns from whichHhe 

'"pithelium has become detached. The i illiis is swolkm, and, like the lest of the mucosa, contains 
<111 excessive amount of lymphoid tissue. 


[For de^^'riptiuii str occr leaf. 
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Morbid changes in the viscera in n case of extreme rickets and tetany in a 
child of thirteen months, which eftded fatally from repeated convulsions : — 

The brain, spinal cord, and meninges, and posterior tibial nerves were normal, 
as were the lungs. 

The heart showed slight hypertrophy of the right ventricle. 

The bronchial and mesenteric glands were twice the natural size, and under 
the microscope showed a marked general hyperplasia. 

Th^ stomach was normal both to the naked eye and on microscopic ex- 
amination. 

The spleen was slightly enlarged, firmer than normal, that is, in a condition 
resembling “cyanotic induration.’* The Malpighian bodies were increased in 
size, and the cells somewhat larger than natural. 

The kidneys were normal, except for some small uric acid calculi. 

The liver and the small intestine showed the most marked hyperplasia. The ' 
accompanying figures, reproduced from original drawings by Mr. Jackson Clarke, 
represent the minute changes found in these organs. 
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OSTEOMALACIA, OR MOLLITIES OSSIUM 

Mollittes Ossium, or Osteomalacia, is a disease in which there is a 
gradual softening and subsequent bending of the bones, and in which 
spontaneous fractures are very liable to occur. 

Pathology.— An examination of the affected bones shows that they 
arc much lighter than natftral, and so soft that they may be indented 
tvith the hngers or bent by the hands. They are readily cut with a 
knife, and the section shows that the medullary canal is greatly increased 
in diameter, and has extended into the epiphyseal ends. In advanced 
cases the compact tissue is reduced to a mere shell. Microscopical 
examination reveals an absorption of the lime salts, beginning around 
th8 Haversian canals and the canaliculi, such as occurs when bone is 
placed in a solution of hydrochloric acid ; thus while the lime salts are 
dissolved the animal matrix remains. In this matrix changes ensue 
of a degenerative nature, which end in a complete gelatiniform 
degeneration, and the formation of a jelly-like mass. In this process of 
destruction there is no sign of inflammation ; but the vessels, deprived of 
this normal support, very frequently permit of exudations of blood, and 
the osteoclasts arc mu^Ji increased in number. A microscopical examina- 
tion of the medulla and of the decalcified bone shows many blood-cells 
-ill various stages of ^disintegration, with cells of various shapes and sizes 
ifnd granules of oil, fat, and gelatinous matter. 

-Etiology. — No definite cause for mollities ossium can be assigned ;.but 
it has been stated that the absorption of bone is due to an excess of lactic 
acid in the blood, though this excess has not been clearly demonstrated. 
When occurring during pregnancy the disease has been attributed to the 
demands of the foetus for bone salts, but this supposition does not apply 
to the cases which occur independently of pregnancy. It may be stilted 
that in many cases some causes of nervous or mental depression appear 
to have been present ; but how such antecedents could lead to or bring 
about the changes described is beyond our comprehension. Mollities 
ossium occurs with far greater frequency in women than in men. It 
usually begins between !he ages of 25 and 45, and its onset is frequently 
associated with pregnancy. More rarely it begins about the age of 
puberty, or even in childhood. 

Symptoms. — Before any definite changes are noticed in the bone^ so- 
called “rheumatic” pains usually occur, and these may be severe; at the 
s,iTne time the general condition is one of feebleness or debility. The next 
change to be noticed is a sense of weakness and insecurity in the lower 
extremities, so that the patient is unwilling to walk without support, ^nd 
unable to walk with freedom ; the gait is often peculiar, and the steps 
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are shorthand unsteady. After this it may be noticed that one or iii^re 
of the bones are becoming curved, so that the stature of th^ patient i?,, 
diminished ; whilst in other cases nothing so definite is observed until 
a bone is fractured by some trbaal accident, or until parturition is 
impeded by deformity of tfce pelvis. 

Ill advanced cases the deformity may be very great, and it may aHect 
the whole skeleton. The spine, by a great increase of its normal curves, 
assumes somewhat of the shape of the letter S. The ribs are flattelied or 
even bent inwards on the lateral aspects of the chest, whilst near to tlu; 
sternum and close to the spine they are ^nrotruded or fractured. The; 
sternum is usually pushed forwards, and is often fractured at the juncture; 
of its several portions. The pelvis is most seriously affected, so that 
parturition may liccome impossible. The sacrum is pushed downward?, 
by the weight of the body, whilst the acetabula are pressed inwards by thi; 
heads of the femurs ; thus the pelvic brim assumes a trifoliate form, with 
the pubic symphysis thrust forward like a beak. The bones of the 
extremities are bent or fractured in various degrees, and the whole of the 
limbs may become quite flaccid and useless. The urine contains an exces?> 
of lime sidts. ^ 

The viscera are not affected except as a direct result of the osseous 
lesions ; but, in consequence of the latter, pulmonary congestion and 
enfeebled respiration are of common occurrence, and an attack of bronchial 
catarrh may at any time prove rapidly fatal. It should be remembered 
that the course run by different cases varies very greatly in rate, and 
that while in some patients all the changes enumerated mfly follow each 
other in the course of a year or a little more, in ^others the affection is 
limited to the pelvis and sacrum, and appears to progress only durina 
pregnancy \ either remaining stationary at other times, or making hardfi 
perceptible progress. Some patients thus live for many years after tlu 
onset of the disease, and do not become bedridden at any time. 

^^Tpeatment. — There is no specific treatment for mollities ossium, hut 
"*,^ood fppd and a general tonic line of treatment are indicated. Fr|ictufc*s 
,j^the early s^ge of the disease generally unite with proper care, althougli 
they d# so .slowly. 


Anthony A. Bowlby. 
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OSTEITIS DEFOEMANS 

Osteitis Deformans was first described by Sir James Paget in the 
year ^877, and since that time many examples of the disease have been 
recorded. 

ft may be defined as a very chronic inflammation of bone occurring in 
people past middle age, implfbating many bones, and accompanied by a 
peculiar softening and bendjug of the osseous structure. In a few cases 
single bb^e only is diseased. 

It should be noted that in osteitis deformaiis there is no implication 
of the general health and no affection of fJhe viscera. The onset is quite 
insidious, and it is not until some definite deformity of a limb or a con- 
siderable enlargement of the head attracts attention that any notice is 
tak^Ti of the bony thickening. 

Pathology. — fhe bones affected by this disease become gradually 
thickened by the deposit of new bone from the periosteum, and by the 
same process their normal outlines are slcnvly obliterated. By the exuda- 
tioTi of inflammatory products within the bone the osseous structure is 
alisorbed, rarefied, and softened ; the spaces thus formed are filled with 
inflammatory exudation. The whole bone becomes greatly increased in 
circumference, and, on section, is seen to be much thickened. In some 
cases the medullary caifal is increased in size. ^ 

In consequence of ^he softening which accompanies the inflammatory 
pfoce«s the bones became bent, the normal curves being at first increased ; 
and, after a time, fresh curvatures are established. ^ 

The skull is increased in thickness, the forehead becomes large and 
prominent, and the face, in consequence, appears to be too small for the 
cii^nium by which it is overshadowed. The clavicles become much curved 
and thickened. The thorax falls in on account of the yielding* of the 
softened ribs, and the abdomen becomes prominent. The femur^ curve 
chiefly outwards, and the tibias forwards. The humerus does not curve so 
much as most of the long bones, but the radius and ulna curve backwards. 
In consequence of the bending of the bones of the lower extremity and 
of the general posterior curvature, which is often met with in the spine, 
•the height of the patientWs frequently diminished by several inches. The 
•'valk is tottering, and the support of a stick is often necessary. The 
shoulders fall forward over the chest, and the head protrudes in a very 
peculiar manner, as if too heavy for the cervical vertebrae. The chin 
tends to rest upon the sternum, and in order to look up, the patiSnt 
thrusts it out so that the face is carried on a plane which is considerably 
anterior to that of® the body. The course of the disease is slow, and 
Usually extends over many years. A fatal termination may result from 
.t m difficulty of respiration caused by the softened thoracic wall. * 
Indefinite lesions have been found post-mortem in the spinal cord (1). 
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Symploms and diagnosis. — Beyond the deformity alreac^ described 
and some aching pains in the ejtftremities there are no noteworthy® 
symptoms. The diagnosis from acromegaly is giveil under that disease. 

Treatment. — No treatment is tnown to produce any healing effect on 
the softening and bending of the bones. 

Leontiasis ossea is the name applied to an overgrowth or ^lyper- 
ostosis of all or some of the cranial or facial bones. The formation of new 
bone is very slow, and may produce no noticeable deformity for many 
years ; and the change maj^ begin at an^ period of life, having been 
observed in childhood in several instances.^ Both sexes are prone to 
attack ; the causes are unknown. The suggestion that the di^ase is dug 
to rickets is quite unsupported by the facts observed in most cases. 
There are no concomitant aflfections of other parts of the body, and any 
symptoms that ensue are the direct result of the pressure exercised by 
the new bone. The superior maxillae and the various bones entering 
into the formation of the inner walls of the orbits are not ii# frequently 
affected alone, the cranial and lower jaw bones renjaining free from 
disease. In other cases the whole of the cranial and facial bones arc 
involved, but the cranial bones ‘are but seldom attacked alone. In the 
process of growth the affected bones become greatly increased in density, 
and the open cancellous framework of the ethmoid becomes converted 
into dense, compact bone. All cavities, such as the ventrum, the sphe- 
noidal and ethmoidal sinuses, and the bony canals for the supra- and 
infra-orbital venous, become obliterated and thSir contents destroyed. 
In addition, there is considerable formation of new bone on the surfaces, 
and consequent deformity of the features. The tavities of the orbi^^ 
the nose, and the mouth may be encroached upon, and proptosis or blind- 
ness may ensue upon the pressure exercised upon the eyeball and the' 
optic nerve. The sense of smell may similarly be lost from occlusion of 
the nostrils or pressure on the olfactory nerve in the ethmoid bone. 
single Superior maxilla is sometimes alone affected by hyperostosis, and 
may present precisely the same appearances as a bone from a case of 
leontiasis. Such an affection of one upper jaw is an infinitely more 
common disease than is leontiasis ossea : the latter is indeed a very rare 
affection. The symptoms caused by leontiasis vary with the position 
and extent of the new bone. Pain is necessarily very common, and 
occasionally mastication and speech are interfeu^d with. The deformity 
is sometimes very great. No treatment can be adopted with any hope* 
of success; but occasionally, where the growth is a limited one, some 
benefit may result from resection of some portion of the affected bone. 

Anthony A. Bowlby. 
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ACEOMEGALY 

Acromegaly is a disease which has not been recognised until recent 
years, and is on^ of which there is yet much to be learnt. It is there- 
fore advisable, in describing such an affection, to remember that whilst 
there are- many definitely aScertained facts which have been accurately 
ol)served and noted, there are probably many others as yet unre- 
corded ; and that our knowledge of the affection is very scanty and inac- 

* curate. 

Symptoms. — The most obvious characteristics of the disease are 
eiilargemeijts of the hands and feet, with much deformity of the face. 
The hands are usually more affected than the feet, and are increased in 
l^readth and thiciness rather than in length, the soft parts being specially 
concerned in the change. The legs and forearms are not usually 
enlarged, but in some of the recorded cases the patients were very 
muscular. The spine usually presents a posterior curve in the dorsal 
region, and there may be some lumbar lordosis or lateral curvature. The 
thorax is flattened from side to side, and moves but little in respiration, 
the respiratory ihovemfnts being chiefly abdominal. The skin is thick 
and often warty, and pendulous parts are specially thickened ; th^ labia 
fnajora and clitoris .may be greatly hypertrophied. The growth of 
hair may be increased, and the hair itself may become very long and 

• coarse. • 

The whole head is often enlarged, and the cranium tends to be- 
come lengthened antero-posteriorly ; the bones of the face are specially 
increased in size, and the jaw-bones more than the rest ; the lower jaw 
hy its great enlargement frequently projects in front of the upper 
teeth, and causes much disfigurement. The supraciliary ridges and 
the tarsal cartilages are much hypertrophied, and the whole nose is 
greatly increased, its bones, cartilages, and skin all suffering from over- 
growth. The ears are not usually so much affected. On account of 
. the alteration in shape of the maxillae complete closure of the teeth 
,niay be impossible. The lips are thickened, and the lower lip tends to 
I)rotrude and to hang down ; the expression of the features may be com- 
pletely altered. 

The youngest patient in whom acromegaly has been observed was 
hfteen years of age, and the oldest was sixty ; but most of the cases have 
.been observed between the ages of twenty and forty. Both men and 
women are attacked. Headache is almost always complained of, and 
there is often pain in the eyeballs. The general condition is one* of 
hissitude, and the speech is usually thick and slow. The tongue is large 
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and flabby, and appears too big for the mouth ; the cartilages of Ahc 
larynx in male patients are sometimos enlarged and thickened. » 

Tn addition to the changes in the extremities and face, blindness, with 
atrophy of the optic disc, loss of ‘sense of smell and of taste, and, m 
women, cessation of the catamenia, have been commonly observed. Indeed, 
in cases occurring in women the absence of normal menstruatioft is 
constant Muscular weakness and excessive perspiration have als(^ been 
observed in connection with acromegaly. 

In patients on whom post-mortem examinations have been made, it 
has been found that the bones of the hands and feet wwe enlarged, that 
on all the bones there was a tendency to the exaggeration of normal ridges 
or tubercles, and that on some of the bones of the extremitienjt a-s well as 
on those of the face, there were osteophytic growths, although the general 
overgrowth of the whole bona^ was not seen in the extremities. The 
sternum is usually thickened, widened, and lengthened, and the ribs and 
clavicles are also greatly thickened; similar alterations are common in 
the pelvic bones. The uterus is generally atrophied and ithe vagjna 
capacious. 

The pathology of acromegaly is yet obscure, but it becomes more 
probable year by year that disease of the pituitary body is a constant 
factor in this disease ; in all recent post-mortem examinations this body 
has been found greatly h 3 rpertrophied, the seat of new growth, or else 
atrophied and cystic : it may be considered certain that the blindness and 
headache so often noticed are the direct results of the enlargement and 
pressure of the diseased pituitary body. In a fe\^cases the thyroid gland 
has bSen found diseased, but there is no proof that this gland is in any 
way causatively associated with acromegaly. [Vicl 0 ‘ art. “ Exophthalm^^ 
Goitre,” vol. iv.] 

'Diagnosis. — The symptoms of acromegaly have been described in ' 
detailing the changes, noted in the different parts of the body, and the 
diagnosis is as a rule quite easy. The thick, heavy lips and broad, deformed 
face have led to confusion of the disease with myxoedema ; and the 
lethargic condition and thick speech increase the superficial resemblance 
to this affection. The alterations of the skin and hair, however, are not 
such as occur in myxeedema, and in the latter affection the mental 
condition is far more early and seriously altered. In myxeedema 
also there is no such deformity of the extremities and face as in acro- 
megaly. 

Acromegaly may be easily separated from osteitis deformans when 
it is remembered that in the latter affection the bones of the cranium 
and the long bones of the extremities are mainly involved, whilst in acro- 
megaly the facial bones and bones of the hands and feet are chiefly 
affected. 

P 8 eudo-h 3 qpertrophic pulmonary arthropathy mone closely resemblt^*’ 
acromegaly than does any other affection, and the detailed differential 
diilgnosis between these two maladies will be found on page 154. 

Treatment. — At present no remedy is known to be of much service, 
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hmt improvement has been ^recorded under the use of iodide of potassium 
•;iiid of thy%id extract; these drugs* deserve a further trial. 

Anthony A. Bowlby. 
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HYPERTROPHIC PULMONARY* OSTEO- ARTHROPATHY 

Hypertrophic Pulmonary Arthropathy is the name given by Marie 
tc^a condition of the hands and feet with other associated lesions which 
simulates acromegaly in some respects. 

The disease is characterised by great enlargement and deformity of 
the hands, wrists, feet, and ankles, and, occurs in patients who are the 
subjects of some chronic pulmonary affection ; it has been seen in 
connection with empyjema, new growths of the lungs, phthisis, and 
chronic bronchitis. 

Symptoms. — But few cases have as yet been observed, and those 
described by W. Thoifiurn and Rufenacht Walters appear to be the only 
ones yet recorded in lingland. There is still very much to be learnt about 

*Jhis jnalady, and any«flescriptions now given must be regarded as provisional 
until further opportunities arise for studying the morbid anatomy of the 

• parts involved. The character of the enlargement of the hands is pecfdiar 
to the disease, for, whilst the carpal and metacarpal regions are but little 
Avidened and lengthened, the fingers are much increased both in length 
and in thickness, the terminal phalanx especially being clulA^ed and 
enlarged, and the nail greatly curved, striated, and fibrous, so that it 
resembles the talon of a bird. The wrist-joint is SAvollen, and the carpal 
extremities of the radius and ulna are increased in size. Such a hand 
(lifters from that of acromegaly in several respects, for in the latter 
aftection {a) the nails are not alterecl and the finger-ends are not clubbed ; 

• {V) the fingers are not niuch increased in length ; (r) the carpus and meta- 

• carpus are greatly widened. 

The changes in the feet are very similar to those in the hands : the 
toes and their nails are much lengthened ; the tarsus is little involved, but 
the ankle-joint and articular ends of the tibia and fibula are swollen. • 

In addition to the changes in the hands and feet there is sometimes 

. swelling of the anticular ends of various long bones, and in most cases 
distinct effusion into the knee-joints has been found. In at least half of 

• cases there has been spinal curvature in the dorso-lumbar region, &nd 

some a very definite angular curve resembling that of spinal caries. 
VOL. Ill L 2 
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It is saict that in the earlier stages, corresponding to p allegbd 
decalcification of bone, the lime ift the urine may reach double the" 
normal standard ; the phosphoric acid is extremely low, and urea the 
minimum normal (2). 

The diagnosis of this affection from acromegaly is quite easy to make, 
for there is no deformity of the face, and none of the associated symptbms 
referable to the sight, the speech, the menstrual and other functions, 
which occur when acromegaly is present ; moreover, as already pointed 
out, the character of the enlargement of the hands and feet differa in the 
two affections. In either case there may ‘be a spinal curvature, but in 
acromegaly the curve is in the upper dorsa] or cervical region ; in the 
malady before us it is lower down, and in acromegaly there if never th(;, 
angular projection which may be seen in hypertrophic pulmonary osteo- 
arthropathy , ‘ 

Pathology.— Few autopsies have been obtained in this disease, and 
its pathology is at present quite obscure. In the three recorded post- 
mortem examinations the bones of the affected parts were found thickeoed 
with periosteal new bone, and in one case they were the ^at of rarefactive 
ofteitis. In the remaining case (that of Eauzier) the synovial fluid was 
increased, and the cartilages of the knees and elbow were eroded. In all 
three cases the extra-articular soft tissues appeared unaffected. One 
necropsy only has as yet been recorded in England (6). 

The disease is attributed by Marie to absorption of some toxic 
material from the diseased pulmonary tissues ; Thorburn, however, con- 
siders the lesions tubercular, and suggests the name “Tubercular poly- 
arthritis." ^ 

Anthony A. Bowlby. 
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GOU.T 

Synonyms. — Podagra; Arthritis Uratica. Latin, Gutta : French, Goutte ; 

German, GkhL 

The name Gout is derived from the Latin gutia^ a drop, and is associated 
with the notion that some morbid matter is dropped into the joints. 
The disease was •well known ‘to the ancients, and its chief features have 
lieen adequately described Ijy Greek and Eoman physicians, from Hippo- 
crates dovijiwards. 

Intpoductopy. — Gout is a constitutional disorder characterised by 
paroxysmal attacks of inflammation of Hhe joints, associated with the 
formation of chalk-like concretions in and about the joints. Since the 
discovery by Wollaston, in 1797, that these concretions contain urates, 
and the discovery by Garrod, half a century later, that the blood and 
interstitial fluid^f gouty persons are surcharged with the same compounds, 
the opinions of pathologists have gravitated more and more steadily to 
the conclusion that abnormality in the destiny and disposal of uric acid 
is a fundamental element in any scientific conception of the gouty state, 
and a dominant factor in the genesis of its chief symptoms and physical 
signs. 

Uric acid gives rise to morbid phenomena in two distinct ways; 
namely, in connection Vith gout, and in connection with urolithiasis. In 
both these conditions •there is an aberration of uric acid ; but the error 
^ essentially differeitt in the two cases, both as regards its site and as 
regards its nature. In gout the error occurs in the true interior of the 
body, above the Iftnitary membrane of the secreting structures of the 
kidney — that is to say, in the blood and tissues — and the uric acid is 
pjSfcipitated in a state of combination as a urate. In urolithiasis, on the 
other hand, the error occurs below the limitary membrane of theT kidney, 
in the secreted urine, and the uric acid is precipitated in the free state, 
on what is, strictly speaking, the exterior of the economy — that is to say, 
on the surface of a doubling of the external integument. 

Symptoms and course of regular gout. — The first invasion of 
gout is usually unexpected. A middle-aged man, in the midst of apparent 
health, is suddenly seized in the night or early morning with pain in the 

• ball of one of the great toes implicating the metatarso-phalangeal joint. 
By morning the joint is red, tense, swollen, immovable and exquisitely 
tender. These symptoms are accompanied by sympathetic febrile move- 
ment, scanty, high-coloured sedimentary urine, parched tongue, tMrst, 
and anorexia. The patient is unable to put any weight on the ailing 

• foot, and he is forsed to remain in bed, or at least to keep his room. In 
the course of the day succeeding the onset there is usually considerable 

• remission of the symptoms ; but with the advent of evening these return 
in aggravated intensity, and the second night of the attack is restless, 
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sleepless, and marked by severe pain and rising fever. In thw course* of 
the second and third days the swelling about the joint increases, and as" 
this goes on the tension and pain diminish, and the ^ver tends to subside. 
In a week or ten days the paroxysm exhausts itself ; the tumefaction, 
stiffness, and tenderness pass away, and health is restored. Such is often 
the history of a first “ fit of the gout.” Not infrequently, however,' the 
mischief is not confined to the ball of the great toe — other joints are 
implicated : the tarsal and metatarsal joints partake in the disturbance, 
and the joints of the opposite foot are involved, either at the same time 
or in quick succession. The paroxysm is <»then of longer duration, and 
extends to two or three weeks before finaj subsidence. The recovery 
from the first attack of gout is usually speedy and complete-y-the joint§ 
regain their normal size and suppleness, and the general health is perfectly 
re-established. ‘ 

After the initial attack of acute sthenic gout, such as that above 
described, there is often an interval of one, two, or three years befoie 
another visitation. But the tendency to recurrence usually becomes 
more and more pronounced as years go by ; and the goqty man at length 
finds himself liable to an attack once a year, or twice a year, in the spring 
and autumn seasons, with some .approach to periodic regularity. As the 
disease fastens on the constitution a larger number of joints are involved ; 
the knees become affected, the joints of the hands, and the wrists and 
elbows ; the attacks assume a subacute character, and the condition called 
chronic gout is entered upon. Recovery from the paroxysms then becomes 
less complete, the recurrences more frequent, anti the disturbance more 
lingering and persistent ; some of the joints become* permanently enlarged, 
stiffened, and deformed, and chalk-stones make their appearance ou tl][,e 
knuckles and toes, and about the knees and elbows. If the disease pro- 
ceed unchecked life becomes almost a continuous martyrdom, and the 
constitution is seriously impaired. Gout, however, is not often the direct 
and immediate cause of death. More frequently it kills by one of jts 
complications — secondary inflammation, chronic Bright's disease, embolism, 
thrombosis, or arterial degeneration. Fortunately it is only exceptionally 
that gout proceeds in this inveterate fashion ; more commonly, under 
the influence of change of habits aided by medical treatment, the down- 
ward course is arrested or mitigated ; the recurrence of the attacks is 
diminished, and their severity and duration lessened. It is often the 
case that as years advance the gouty manifestr.tions tend to decrease ; 
and not infrequently persons, who during the middle periods of life have . 
suffered severely from gout, attain in old age to a state of good, or at 
least fair health ; their gout is either greatly subjugated or has entirely 
cealted to trouble them. 

Some of the features of regular gout above sketched require more de- 
tailed consideration. The recurrence of gouty paroxysms exhibits great uncer- 
tainty. The disease sometimes exhausts itself in a single paroxysm ; or the 
seebnd attack may only occur after the lapse of decades. I knew a York- 
shire squire who had a typical seizure of gout at the age of twenty-seven , 
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hisf next attack, when I saw him, befell him in his eighty-ninth year. In 

the milder •forms of gout it is by »o means uncommon to find that the 
history of the disease's comprised in the incidents of two or three or half-a- 
dozen attacks, scattered irregularly ovei^a long life; or perhaps compressed 
into the ten years of middle age. The more common rule, however, 
is for attacks to occur once a year or twice a year. Even in these 
ordinary examples breaks in the regularity of the periodicity constantly 
occur : either an attack comes before its time, or is postponed, or alto- 
gether omitted ; or an intermediate visitation happens. In very chronic 
intractable cases ,all regularity is lost, and one atttick almost runs into 
another ; or the attacks are suspended for two or three years and then 
recur agaiiv as beforetime, ^hese irregularities and vicissitudes are often 
quite inex^icable ; in many instances they are dependent neither upon 
medical treatment nor upon altered dietetic habits, but are due to 

• spontaneous changes in the constitution. They form part of the 
natural history of gout ; and it is importiint to bear their existence in 
miyd whep we seek to estimate the value of therapeutic means, in 
order to prevent ourselves from becoming the dupes of misinterpreted 
sequences. 

Premonitory signs. — A gouty man ofteji has premonitions which warn 
him that a seizure is impending. These warning signs may prevail for 
many days, or even weeks before the actual breaking out of the attack. 
They are exceedingly diverse. The most common are digestive troubles 
— loss of appetite, flatulence, and acidity — with irregular action of the 
bowels. Very often the most prominent signs are various nervous dis- 
orders — cramps in the Jeg, restlessness and irritability of temper, neuralgia, 
^rickjng pain in the joints, irritating cough, unaccountable depression of 
spirits, persistent weariness, headache and palpitation of the heart. All 

• these symptoms disappear at once with the onset of the arthritic attack. 
But it frequently happens that no warning is sounded the seizure comes 
on unexpectedly, and is a disappointing surprise to the patient, who 
perhaps at the time was feeling unusually well, and had no presentiment 
whatever of the coming storm. 

The fever which accompanies a gouty paroxysm is not usually high ; 
It varies in degree with the severity of the local inflammation and the 
number of joints affected. The appearance of an inflamed gouty joint 
IS peculiar, and suggestive of the reigning diathesis. The joint is at first 

• tumid, tense, shining, re^ and very tender, and the cutaneous veins near 
.It are enlarged. As the swelling increases the pain lessens; later the 

swollen parts pit on pressure, and, finally, desquamate as resolution is 
achieved. Suppuration does not attend on ordinary gouty inflammation ; 
mt when the larger joints and bursae are implicated there is often copious 
^ vision of serous fluid into their, cavities. 

. Johits affected.-^Gcoxxty inflammation has a characteristic tendency to 
f^^ck the metatarso- phalangeal articulations of the great toes. These 
escape, and often they are the only joints implicated. •Of 
” cases of gout collated by Scudamore the local manifestations were 
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confined i.i no less than 341 instances to one or both great toes. TJhe 
next most frequently attacked joints are those of the anKle, instep,# 
fingers, wrists, and knees, The elbow is much lesL frequently affected ; 
the hips, shoulders, the articulatioii of the jaw, and the vertebral joints 
are but rarely involved. Joints which have been damaged by some 
previous accident or disease are more prone to take on gouty inflamma- 
tion than sound joints. 

Uratic deposits (clmlk-stmies^ tophi, gouty concretions ). — The occurrence 
of deposits of urates in the tissues of the body is the most characteristic 
feature of the gouty state. When a joint ia the seat oL gouty inflamma- 
tion uratic deposits take place in the cartilages and fibrous structures of 
the affected articulation. Such deposits, when confined to the^interior of 
the joints, are of course not clinically recognisable. But, although 
hidden from view, there is re'^.son to believe, as will presently appear, 
that they are an invariable incident of an arthritic attack, and are more- * 
over the actual excitant of the inflammatory process. 

In recurrent long-continued gout these deposits are not confined^to 
the interior of the articulations. They take place, also, in the parts outside 
and around the joints — in the ligaments, tendons, and subcutaneous tissue ; 
they also invade the tendinous sjieaths and synovial burs® in the vicinity 
of joints, and thereby cause enlargements, thickenings, cripplings, and 
deformities of the implicated limbs. They then become a prominent 
feature of the clinical portraiture of gout, and constitute the source of the 
chief symptoms and physical signs of the complaint. Gouty concretions 
(or tophi) are essentially composed of sodium blurate disseminated, in 
felted masses of crystalline needles, through a matrix of connective tissue. 
In this way are produced the knobby, bulbous fingers and the distorted 
toes and knees of gouty persons. In old-stiinding cases gouty concretions 
ma} attain to an enormous size. Masses as large as walnuts, and even • 
as large as small oranges, are now and then seen in the neighbourhood 
of the elbows and knees. When the deposits approach the surface they 
appear as yellowish-white masses through the skin, and occasionally thfey 
push through the cutaneous covering and form indolent ulcers over the 
knuckles, finger-joints, or toes, and discharge a purulent ichor containing 
myriads of needles of sodium biurate. 

Uratic concretions are not restricted to the vicinity of joints and 
synovial sacs. They are found in the, cutaneous and subcutaneous tissues 
of the palms of the hands and the soles of the fe^t, in the sclerotic coat of . 
the eye, and in the superficial aponeuroses of the limbs. The most frequent ^ 
seat of abarticular gouty concretions is, however, the skin of the eai* 
Sir A. Garrod gives the following interesting description of their forma 
tion in this situation : — “ The earliest appearance presented is that of a 
small vesicle under the skin of the helix, as if situated between it and 
the fibro-cartilage. The contents of the vesicle are af first opalescent or, 
milky, but afterwards become white and opaque, and acquire the consist- 
ence of cream. After some months the vesicle assumes the appearance 
of a small hard and white bead, closely resembling a pearl, and it may 
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renrain as sucli for years ; but occasionally the thin skin is worm off, and 
kMg bead itself becomes detached from the cartilage, leaving only a slight 
indication of its presence. If the vesicle is punjctured in the early stage 
n milky fluid exudes, which presents Under the microscope the appear- 
ance of a transparent liquid, in which are floating a large number of very 
fine'crystalline needles. If the contents are examined at a later stage 
the cy^stals are found aggregated into small bundles ; if the bead is solid 
it is difficult to separate them, as they adhere strongly together, and 
form a closely interlaced crystalline mass (3). 

The existence of visible uratic deposits is far from being constant 
even in long-standing cases of recurrent gout ; but when discovered they 
constitute ^n invaluable diagnostic mark. 

The number and extent of the visible uratic deposits in a gouty man 
present every degi'ee of variation. ^ 

The severity of the associated symptoms is l)y no means proportional 
to the extent of the uratic deposits. Patients with numerous and enor- 
mqps chalV-stones often suffer comparatively little. Other patients with 
few or no visible concretions suffer greatly. It would appear as if the 
irritation and inffammatory disturbance caused by uratic deposits depended 
more on their site than on their exteqt. Even slight deposits taking 
place in the interior joints may cause acute suffering ; but immense 
deposits may accumulate outside the joints, or in detached bursse, with- 
out provoking symptoms. The pearly concretions on the ears of the 
gouty rarely attract the attention of the patients. 

Irregular gout. — in the intervals between the arthritic paroxysms 
gouty persons, especi'illy in the earlier periods of the complaint, often 
^njoy perfect health,, and are free from symptoms of any kind ; but this 
is not always the case. In chronic and long-continued cases, where re- 
peated attacks have occurred, the gouty man is well aware that* his 
enemy is not altogether dormant even during the intervals ; and he is 
troubled more or less with certain disturbances and symptoms which he 
recognises as gouty. These disturbances go by the name of irregular or 
suppressed gout ; they are of the most varied character, and may impli- 
cate any of the functions or systems of the body. They are sometimes 
premonitory of an attack of regular gout, but often they come and go 
without reference to the occurrence of any arthritic seizure. Symptoms 
of a similar or kindred character rpay show themselves in persons who 
have never had any rogijlar articular paroxysms, and who do not present 
iniy visible uratic deposits. In cases of this class the connection of the 
symptoms with the gouty diathesis is often not a matter of diagnostic 
certainty, but rather an inference from their otherwise inexplicable origin, 
or from the existence of a gouty family history. • 

Retrocedent gcnit, — The inflammation in a gouty joint sometimes 
. subsides suddenly,* either from some unknown cause, or as the result of 
exposure and chill, or of the imprudent application of cold to the joints. 
• l^^^eh sudden subsidence of the local manifestation is liable to be followed 
the development of alarming symptoms in some internal organ — the 
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brain, stomach, or heart This kind of metastasis is attended with grave 
danger to life. 

Goui\i affections of the skin, — Cutaneous affections are frequently seen 
in the gouty, and their direct relation to the diathesis is quite undoubted. 
The most distinctive is eczema. The favourite seat of gouty eczema is 
the external ear and the parts around, namely, the face, forehead, knd 
the back of the neck. As a rule gouty eczema is not severe, although 
very persistent, and is mostly confined to the parts mentioned. Some- 
times, however, it becomes a grave trouble, especially in persons of 
advanced years, and spreads over a large part of the b^^dy. Patches of 
psoriasis or dry scaly eczema, fixed, circumscribed, and often unsymmetrical 
in position, sometimes make their appearance on the legs and, elsewhere^, 
Pruritus, either local or more generally diffused, is not uncommon, and i- 
occasionally troublesome, particularly at night. The nails of gout 
people sometimes give trouble ; they become ribbed and brittle, ani 
difficult to keep in trim order. 

Gouty affectwns of the eye. — Various affections of the eye .have bee 
observed in gouty persons. The most common are conjunctivitis an 
sclerotitis. In two such cases Garrod detected uratic deposits o 
the sclerotic coat. Gouty iritis p,nd glaucoma have also been describee 
Mr. Jonathan Hutchinson has called attention to the occurrence c 
hsemorrhagic retinitis in connection with gout. This condition comes o 
suddenly, and is always unilateral ; it is probably occasioned by venor 
obstruction and thrombosis of the retinal vein. 

Gouty affectiom of the nervous system. — The ’ nervous disturbance 
observed in gout include recurrent headache, per-sistent depression ( 
spirits, and various forms of neuralgia or neuritis. ► Among the Ifitte 
sciatica is one of the commonest. Facial neuralgia is sometimes exceedingl 
troublesome ; it interferes with the ingestion and mastication of food, an 
the patient may be obliged to have all his food finely cut up for a tim 
or he may even be reduced to spoon meat. In other cases the neuralg 
pains af&ct the abdominal viscera, or shift irregularly from place to plac 
In rarer instances the nervous disturbances assume a more serious fon 
and go on to delirium, insanity, or epilepsy. 

The circukitory system is affected in gout in various ways. Palpi tatic 
of the heart with faltering, interrupted pulse and syncopal threatening 
are not infrequent. A very peculiar pj^roxysmal disturbance of the circul 
tion is now and then witnessed, in which the caj’diac pulsations becoir 
extremely rapid ; and a condition is produced which may be termed 
“ runaway heart.” Paroxysms of this kind are very alarming and comp 
the patient for a time to lie down. Sometimes the disturlmnce assum* 
the/eatures of angina pectoris, and constitutes a “ false angina,” which ma 
be symptomatically indistinguishable from true angina ; cases of this kin 
which are unassociated with organic lesions of the heert, are to be car 
fully distinguished from cases in which true angina occurs as a complic 
tioR: of the gouty state. There is no direct connection between gout ai 
pericarditis or endocarditis, — in which respect gout differs conspicuous 
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frcyii rheumatism. When, however, the kidneys are mvolvei and the 
.grouty form?»of Bright’s disease is developed, there is, as in other forms 
of granular kidney, i,a liability to pericarditis , of very fatal tendency, 
(jouty persons exhibit a marked proclivity to the formation of clots in 
the veins (thrombosis) ; the seat of these is usually in the upper or lower 
extsemities. When this tendency exists there is liability to apoplectic 
seizures from the formation of such clots in the cerebral veins. 

respiratory organs not infrequently feel the influence of the 
diathesis ; and pneumonia, bronchitis, and asthmatic paroxysms are among 
the disorders to which gouty persons are liable. 

The urine In gout. — The state of the urine in gout varies greatly 
according to the acute or chronic phase of the complaint, and according as 
fhe disease^is or is not complicated with organic changes in the kidneys. 
During paroxysms of acute gout, occurring in otherwise healthy persons, 
the urine presents the usual featu res of a febril e urine : it is high-coloured, 
acid, and scanty ; and on standing and cooling it deposits an abundant 
sediment of pink or brick-dust urates. If the fever run high the urine 
may contain a trace of albumin; but not more, nor oftener, than in 
eciiii valent pyrexfh from other causes. The copious deposits of amorphous 
urates during acute attacks of gout have led to the belief that there 
is an excessive excretion of uric acid at these periods ; but this is not 
really the case. The analyses of Sir Alfred Garrod indicate that in the 
early days of an attack the daily excretion of uric acid falls rather below 
the normal average. As the attack subsides, indeed, there is some increase, 
but this increase is notjpeculiar to gouty inflammation ; it partakes rather 
of the nature of the critical discharges of uric acid, which arc common to 
commencing resolutiqn in all forms of acute inflammation. 

• Much more interest attaches to the state of the urine in the intervals 
• t)ctween the gouty paroxysms than during the attack itself, when *the 
local inflammations and the associated pyrexia mask the influence of the 
reigning diathesis. The most trustworthy information on this subject 
hefti been supplied by Sir A. Garrod. Ho divides the cases exanyiied by 
him into two groups. The first group consisted of seventeen cases of 
chronic gout, in the majority of which there were no very urgent 
symptoms, but in which such sequels of the disease occurred as uratic 
concretions in different parts of the body, and stiffened and deformed joints. 
Ill these seventeen cases the urine was carefully analysed over a series of 
. days. In all of them the daily discliarge of uric acid was greatly below 
the normal average, which may be taken to be about 8 grains per day. 
The highest recorded daily discharge was only 5 ’7 8 grains, and that only 
on a ! ■ ‘ 

grain 
day’s 

the addition of an acid failed to show even a trace of uric acid in the 
secretion. As a rule the urine in this group of cases was copious, of low 
density, and paler than in the healthy state ; and in more than half 4he 
cases a small amount of albumin was present in the urine. The second 


ingle day. The average for the whole number stood under one 
per day. In several instances the total quantity of uric acid in Jhe 
urine was so small that it could not be weighed : and sometimes 
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group coitsisted of six persons who were subject to occasional attacks, of 
gout, but who were, at the time of .the examination, completely free fron', 
symptoms. In none of this group was there any slbumin in the urine. 
The daily excretion of uric acid in all of them was found to be below the 
normal mean ; in some it scarcely exceeded one-third or one-sixth of the 
usual quantity. In both these groups of cases, as well as in cases of acute 
gout, the daily excretion of urea did not show any appreciable deviation 
from the normal rate. 

In some cases of chronic gout there is a pronounced tendency to uric, 
add gravel. This tendency is shown either in the depqpition of free uric 
acid in the freshly-voided urine, or in the formation of concretions of uric 
acid in the precincts of the kidneys, causing attacks of renal colic followed 
by the passage of calculi along the ureters. These manifestations often 
assume a paroxysmal character; and the paroxysms of gravel appear to 
alternate roughly with the arthritic paroxysms. Seldom or almost never 
do gravelly paroxysms coincide with the arthritic paroxysms. It would 
at first sight appear paradoxical that iu*ic acid gravel should occur in 
chronic gout, where, as we have seen, the excretion of uric acief is 
diminished. The explanation of the apparent contradiction lies in the 
fact that in the interparoxysmal periods of chronic gout the urine is, in 
many cases, persistently of low density and almost devoid of pigment, 
which condition, as I have elsewhere shown, is favourable to the deposition 
of free uric acid, even when the percentage of that substance in the urine 
is below the normal standard. 

It is not to be assumed from the foregoing observations that a defective 
excretion of uric acid is an invariable feature of tl\p gouty diathesis. A 
number of published analyses show that gouty persons may void uric acid 
at the full average rate, or even above that rate ; and it is within the 
kn6wledge of every experienced clinical observer that men who are un- . 
doubted ly gouty, and who have gone through typical attacks of gout, 
may present a urine which contains its full complement of uric acid, and 
is in aU respects perfectly normal. Such cases are not difficult to explain. 
In the first place, the excretion rate of uric acid is a variable one ; It 
varies with what may be called the physiologicjil idiosyncrasy of the 
individual ; and an excretion rate which is equal to the general average 
may be a defective rate fora particular individual. Again, a gouty man 
is not at all times actively gouty. TJhe diathetic tendency often remains 
dormant for long periods — even months and years. During these periods , 
of abeyance the urine is in every respect perfectly normal, and shows no 
appreciable defect in the excretion of uric acid. 

The blood in gout. — The serum of the blood in gout is impregnated 
with urates ; that is to say, a condition which may be termed urat(('inl(f 
prevails. This fact was first discovered by Sir A. Garrod in 1847, and 
has since been amply confirmed. Traces of urates e^jist, often at least, m 
normal bloody but so minute that they can only be detected by an 
elaborate process of analysis. In the gouty state, on the contrary, the blood 
is so surcharged with urates that their presence in the serum can be easily 
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deiponstrated by a simple method, devised by Garrod, and called by 
him the “uric acid thread experiment” This experiment is carried out 
in the following manner : — A couple of drachms, of the serum are placed 
in a watch-glass and mixed with twelve drops of strong acetic acid. One 
or two ultimate fibres from a piece of linen fabric are then immersed in 
the acidulated serum. The watch-glass is then set aside in a warm place 
for a day or two until the serum is evaporated almost to dryness. The 
AvatctPglass is then placed on the stage of the microscope and examined 
with a magnifying power of fifty or sixty diameters. If the blood contain 
urates in excess, minute rho^^ibic crystals of uric acid will be found 
sjn-inkled upon the submerged threads ; if the blood be normal, no such 
crystals will be discoverable. By^ th e sa m e method Garrod discovered 
t?hat in goifty persons the serum effused by -the application of a blister 
is similarly charged with urates. In making this observation he found 

• that it wa^s necessary to raise the blister on a portion of the skin not 

involved in the gouty inflammation, for blister scrum obUiined from 
the surface of an inflamed gouty joint continued no urates ; and he in- 
ferred therefrom that uric acid was destroyed in the process of gouty 
inflammation. "Kie same observer states that during the period of con- 
valescence from acute gout there is a marked diminution of urates in the 
blood. In the long intervals which, in the earlier periods of the disease, 
often elapse between the attacks, no appreciable amount of iu*ates is 
discoverable in the blood ; but in inveterate cases the blood, even in the 
intervals between the exacerbations, was always found surcharged with 
urates. -I 

Gout is, however, pot the only morbid condition in which urates are 
in excess in the blo9d. Such excess has been found also in cases of 
l^likaemia, pneumonia, anaemia, and Bright^s disease. 

• Morbid anatomy. — The anatomical changes which are characteristi« of 
gout depend essentially on the uratic deposits which form in various parts 
of the body, especially in and about the joints ; and on the inflammatory 
arid degenerative processes which immediately or remotely follow there- 
ui)on. 

When a gouty joint is dissected after death the articular cartilages are 
seen to be encrusted with a white mortar-like material which, on analysis, 
IS found to be composed of sodium biurate. This substance is scattered 
in specks, streaks, or patches on the cartilages. In some instances the 
. <leposit is strictly confined to the articular cartilages ; in others it ex- 
tends to all the structure's of the joint — to the ligaments, fascias, tendons, 
and the synovial membranes ; and the synovial fluid itself is charged with 
specks and crystals of the same substance. When the joints are enlarged 
and deformed trie deposit infiltrates the tissues outside and around fhe 
articulations — namely, the subcutaneous connective tissue and the 
substance of the skin — penetrating towards the surface and forming 
chalk-stones and tophi. The synovia is generally found to be thick and 
scanty ; but sometimes in the case of the larger joints, such as the kn%es, 
there is a considerable effusion of fluid into the cavity of the articulation. 
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Remote eecondary changes are often discovered in old gouty joints, 
erosions of the articulating surfaces,, and thickenings of the <Unds of th^ 
bones. These latter changes, however, are not peqiliar to gouty joints, 
but are identical in nature and character with those which are produced 
by repeated and chronic inflammations of the joints from rheumatism oi 
other cause. • 

The commonest and indeed often the only seats of uratic deposits 
found after death are the articular cartilages, and these have been the 
most carefully studied. On close exiimination it is perceived that the 
deposit is not really on the surface of the, cartilage, as at first sight it 
appears to be, but is situated interstitially in its subslance. This may 
be demonstrated by cutting a thin vertical section through the cartilage 
at the site of the deposit, and examining the section under the 'microscop^. 
It is then seen that the uratic patter is infiltrated through the matrix ot 
the cartilage beneath the free surface, and that it is composed of felted • 
masses of acicular crystals. The deposit penetrates only to a small deptli 
below the surface, usually to less than one-third or one-half of the entire 
thickness of the cartilage. It is further seen that the deposit is densest 
close under the articulating surface, and that it gil»ws thinner and 
thinner towards the deeper parts. The deepest layers near the bone, 
as well as the bone itself, are entirely free from deposit. It is where 
the deposit is thinnest that its crystalline structure is most clearly dis- 
cerned. 

When thin sections of a gouty cartilage are digested for some 
hours in warm water, the white matter is entirelji dissolved out, and the 
tissue to the naked eye reassumes its normal appearance. But when 
sections thus treated are examined under the microscope, it is seen that 
in those parts where the deposit was thick and dense the matrix ol the 
cartilage is profoundly altered, and displays an opaque granular appear- , 
ance, or may be even eroded ; but that in spots where the deposit aa a^ 
thin and sparse the matrix shows no change from its normal aspect. These 
appearances, which have been verified over and over again, prove that lAie 
uratic deposits in gouty joints are thrown down in previously healthy 
cartilage — that the morbid changes found therein are not primary, but 
secondary, and are due to the pressure and irritation of the deposited 
matter. Moreover, the fact that the deposit is densest near the articulai 
surface of the cartilage, and thins away towards the deeper layers, iiuh- 
cates that the uratic matter had its source in the synovial fluid bathing ^ 
the cartilage, and was precipitated from it. * 

The causal relation between uratic deposits and gouty inflammation 
of the joints has been minutely traced by Sir A. Garrod. He made an 
extended series of observations on the post-mortem appearance of the joints 
of gouty persons whose previous morbid history had been carefully ascer- 
tained ; and he found that those joints which had passed through an 
attack of gouty inflammation at some previous period of life always cli^j 
played the accusing uratic deposits at the autopsy ; whereas those joint'- 
which had not been so attacked were quite free from such deposits. On’ 
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, ho ground of these observations Garrod formulated the^ proposition that 
i g^ty inflainmation is invariably attended mth deposition of urate of soda” 
This proposition, thiuj guardedly worded, is probably universally true ; 
)ut it does not appear to be universally true that a joint, which at some 
previous epoch of life has undergone an attack of gouty inflammation, 
^vill , invariably be found after death to exhibit uratic deposits. Sir 
Dyce Duckworth records the case of a man under his care with chronic 
phthi^, who had had two attacks of gout in the right great toe-joint ; 
it the autopsy neither toe-joint contained a speck of uratic deposit. 
This case, however, does not prove that uratic deposits had not taken 
place during the gouty attacks ; it only proves that such deposits are not 
always permanent, and that, under certain conditions, they may be 
removed by* re-solution. Nor can it be said that the converse of Garrod’s 
proposition is invariably true, namely, that a joint which exhibits uratic 
deposits after death must, in every case, have undergone an inflammatory 
gouty attack during life. Some observations bearing on this point have 
been recently published by Dr. F. Levison of Copenhagen, who gives the 
det&ils of tie autopsies of twelve cases of chronic Bright’s disease with 
granular contracting kidneys, in all of which uratic deposits, mostly 
very slight, were discovered in one or more joints. The previous clinical 
history of the larger number of these cases was either defective or 
altogether wanting ; but, with regard to four cases in which the previous 
histoyy was ascertained, no evidence was elicited that any inflamma- 
tory attacks in the implicated joints had occurred during life (4). The 
absence of inflammatory attacks in these cases is probably to be explained 
partly by the scantiness of the deposit, and partly by its slow forma- 
tion. 

• The relative frequency with which the several joints are affected 
,with uratic deposits corresponds closely with the relative frequency \vjith 
which they are subject to gouty inflammation as clinically observed. 
This broad conclusion is clearly brought out in the records of eighty 
autopsies of gouty subjects made by Dr. Norman Moore, and published 
in St. Bartholomew’s Hospital Reports for 1887. The most commonly 
affected joints are the metatarso - phalangeal joints of the great toes ; 
and not infrequently these are the only joints affected : then follow the 
joints of the insteps, ankles, knees, hands, and wrists. The elbows, 
shoulders, and hips are more rarely affected. Deposits may be present 
^in nearly all the joints of the lower extremities, and yet be entirely 
absent from those of the* upper extremities. Among the rarest sites of 
uratic deposits may be mentioned the articulations of the jaws and larynx 
and the sterno-clavicular joints. 

As already mentioned, uratic deposits occur in other parts than the 
joints and their neighbourhoods. The most common sites of thSse 
^^barticular deposits are the rim of the ear, and the tendons and apo- 
heuroses in various ®part8 of the body. Such deposits are also seen not 
infrequently in the skin of the palms and soles, on the eyelids, nose, 
^nd other parts of the face ; also, more rarely, on the vocal cords, ftie 
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cranial aij^i spinal dura mater, the pia mater, the sclerotic coat of the ^ye, 
the fibrous sheaths of the nerve-trucks, and the aortic valvesp „ 

The kidneys in gout, — It has been long recogaised that there are 
intimate relations between gout aiid renal disease. The form of kidney 
disease which is especially associated with gout is that which is char- 
acterised by granular degeneration and atrophy of the organs. Hence 
this form of renal disease is sometimes spoken of as the “ gouty kidney,” 
or “ the gouty form of Bright’s disease.” The relations between ai^cicuhir 
gout and renal disease are both complicated and inconstant. In many 
cases the renal aftection appears distinctly^ as a sequence of the arthritic. 
In other cases signs of renal disease precede the arthritic manifestations ; 
or again the two conditions may arise simultaneously. Sometimes, as 
before pointed out, the necropsy of subjects affected with gtanular coii- 
tracting kidneys discloses the existence of unsuspected uratic deposits in 
the joints, where the clinical history had indicated no antecedent inflam- 
matory arthritic attacks. It may be said, generally, that the coincidence 
of articular gout with renal disease is more common among the poor and 
in hospital patients than among the easier classes. In wises of saturnine 
gout implication of the kidneys is almost if not quit6‘ invariable. On 
the other hand, in private practice, and among well-to-do patients, it is 
quite common to see articular gout, even of a chronic and inveterate 
character, run its entire course without any accompanying signs of struc- 
tural disease of the kidneys. 

When gouty kidneys are cut open white deposits of uratic mattei 
are seen on the cut surfaces. In the cortical substance the deposit occurs 
as specks scattered irregularly through the tissue ; but in the pyramidal 
portion the matter is in streaks running in the direction of the tubuli 
In both cases the deposit is situated in the intcrtubular substance ] anvl, 
wh^n examined under the microscope, is seen to consist of acicular crystals 
exactly resembling those found in gouty joints. 

Pathology and chemistry of gout. — Gout may be regarded as the 
expression of a peculiar diathesis, or constitutional bias, which is either 
inherited from a gouty ancestry, or is acquired during life through tin; 
operation of extrinsic causes. The distinctive features of the diathesis 
are a tendency to (a) the accumulation of urates in the blood, and (/>) to 
the deposition of urates in the tissues. 

These two conditions, to which the names uraUemia and uratosis may 
be respectively applied, are by lio means of identical pathological 
valency. They differ from each other in several important respects. In 
urataemia the urates circulate in a state of solution in the blood and 
lymph — in uratosis the urates are deposited in the solid form in the sub- 
stance of the tissues. In the former condition the urates can only act 
injuriously, if they so act at all, after the manner of a chemical poison , 
in the latter condition the deposited crystals must act more or less as a 
mechanical irritant. Urataemia, I repeat, is not confined to gout; it 
occurs also in anaemia, leukaemia, pneumonia, and some other conditions, 
which cannot by any stretch of definition be included in the term gout. 
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Uratosis, on the other hand, is absolutely confined to the gQuty state, 
^nS constitutes its pathognomonic njark. Uratosis cannot occur, so far 
as is known, without^bexisting uratsemia ; but it is certainly true that 
uratsemia may exist for long periods without provoking the occurrence of 
uratosis. From these differences it may be inferred that the conditions 
of Qrigin of urataemia and of uratosis arc not quite the same ; and that 
in uratosis there are some additional factors in operation beside and 
beyoifd those which give rise to urataemia. It is evident, moreover, 
that there is a closer relation between gout and uratosis than between 
gout and urataemia ; and that the conditions which lead to uratosis have 
a more immediate bearing on the pathology of gout than the conditions 
Avhich lead to uratsemia. • 

• Chemistf'y of Uratosis , — It has already been shown that gouty deposits 
are essentially composed of crystals of^ sodium biurate. It has also 
been shown to be extremely probable, if not certain, that the precipita- 
tion of these crystals in the joints is the actual excitant of the arthritic 
attacks in gout. A knowledge of the chemical relations of sodium 
biurate is therefore indispensable to a clear understanding of the gouty 
process. It is of •interest to know how this compound arises in the bodily 
fluids, what are its relations of solubility in diverse media — especially 
in the blood, lymph and synovia — and what are the factors Avhich 
tend to determine its precipitation in the tissues, or tend to prevent its 
precipitation. 

It is to be remembered that uric acid does not exist in the blood and 
lymph in the free st;^tc, but in a state of combination — as a urate. 
When, therefore, uric acid is spoken of as circulating in the bodily 
fluids the expression is not quite exact ; what really circulates is not uric 
a^id,l3ut fi urate. Tliere are three classes of urates which differ radically 
, from each other both in their chemical properties and in their conditions 
of origin, namely, neutral urates, hinrates, and qnadrinrates. The neutral 
urates (M.^ u) are only formed when uric acid is brought into contact 
with alkalies in the caustic state ; and, as caustic alkalies never exist iti 
the animal body, the neutral urates can never intervene in the physio- 
logical or pathological history of uric acid. The biurates (MH u), in 
the form of the sodium biuratc, exist, as has been seen, in gouty concre- 
tions. The quadriurates (Hg il, MH u) constitute the form, and the 
sole form, in which uric acid subsists in normal urine. The amorphous 
^ urate sediment of human urine is thus composed, and consists of a 
mixture of the quadriiA-ates of potassium, sodium, and ammonium in 
varying proportions.^ 

It may be further said that the normal or physiological status of uric 
acid in the body is that of a quadriurate, and that any departure from 
this status leads to pathological consequences. In urolithiasis the de- 
parture is towards^ a breaking-up of the unstable quadriurate, and a 

n ^ ^ fuller account of the urates and the chemistry of gout, the reader is referred to 

Croonian Lectures for 1892 On the Ctiemistny of Unc-Acid Gravel, and C/but, 
1 u ished by Smith, Elder, and Company. 
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setting free of its uric acid, thereby leading to the formation of urinary 
gravel and calculus. In gout ihe (departure is in the converge direction, 
— towards the transformation of the quadriurato into the more stable 
biurate, and the precipitation of the latter in the tissues. 

Seeing that sodium biurate is the essential component of gouty con- 
cretions, the solvent relations of this substance are of great interest in 
the study of the pathology of gout. The best solvent for sodiu'm biurate 
is pure water, which, at blood-heat, dissolves it in the proportion of 
about 1 part in 1000 ; but if any salt of sodium be added to the water 
its solvent power on the biurate is greatly reduced. Water containing 
0’2 per cent of the bicarbonate or chloride of sodium only dissolves about 
1 part in 3000 \ water containing 0*o per tent only dissolves about I 
part in 10,000 ; and in water containing 0*7 per cent of sodium salts the 
biurate is almost insoluble. ^All the sodium salts act alike ; the car- 
bonate and phosphate, which have an alkaline reaction, exercise just as 
much deterrent effect as the chloride and sulphate, which have a neutral 
reaction. Now the serum of the blood, and its derivatives, lymph and 
synovia, are very rich in sodium salts, — they contain about 0"*5 per cent 
of sodium chloride, and about 0*2 per cent of sodium bicarbonate, making 
with the small amount of sodium phosphate a total of about 0*73 per 
cent of sodium salts \ whereas the other salts of the serum — potassium, 
calcium, and magnesium salts — only amount to 0*11 per cent all put 
together. It was ascertained by direct experiment that the behaviour 
of uric acid and the urates with blood-serum and its derivatives depends 
entirely on the saline ingredients which they ^^contain, and is quite 
independent of their albuminous constituents. Wl^en scrum was deprived 
of its salts by dialysis it reacted with uric acid and the urates like 
simple water. It was not, therefore, surprising to find that sodiufti 
biiK'ate is almost insoluble in serum and synovia. From a number of 
comparative experiments it was estimated that these fluids could not 
hold in solution more than about 1 part in 10,000 of crystalline sodium 
biurate. ' 

Results of a corresponding character were obtained with actual uratic 
deposits, as shown in the following experiments : — A metatarsal bone 
from the body of a gouty man, encrusted on its articulating surfaces with 
uratic matter, was suspended in a phial containing six ounces of blood- 
serum of the pig, a few drops of chloroform being added to prevent decom- 
position. The phial was placed in the warm chamber, at blood-heat, , 
for a fortnight, and afterwards kept on a slielf in my sitting-room. 
The serum was renewed three times in the course of the experiment 
No appreciable change in the deposit was observed for a very long time 
Ev^en after the lapse of eight months the encrusted matter did not appear 
diminished. Nevertheless slow solution was taking place. At the end 
of twelve months a diminution was visible, and in^ fifteen months the 
deposit was entirely dissolved out. In strong contrast with this was 
thf. behaviour with water. A second metatarsal bone from the same 
subject, and similarly encrusted, was suspended in six ounces of distilled 
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water, and y^eated in the same way. The deposit was entirely* dissolved 
hut in four days. The cause of this* immense difference was due to the 
large quantity of sodilim salts in the serum. t 

Bekavimir of uric acid and the quadrmrates with hlood-serum and synovia, 

An examination of the reaction of free uric acid with blood-serum and 

synovia is a necessary part of the study of the chemistry of gout. It is 
only by knowledge thus gained that we can hope to elucidate the mode 
in which sodium biurate originates in the body, and to learn something of 
the conditions which control its precipitation in the gouty system. 

When uric a«id is digested, at the temperature of the body, with 
scrum or synovia it passes ^freely into solution in combination with a 
base. Siicb a solution (when fully saturated) is found to contain as 
much as 1 part in 500 of uric acid. The chemical and solvent power of 
serum and synovia on uric acid depends entirely on the sodium carbonate 
which they contain,' which imparts to them their alkaline reaction — and 
has no relation to the sodium chloride and other neutral salts contained 
in •them. ••The combination which is formed under these circumstances 
is always in the^ first instance a quadriurate, and not a biurate. The 
quadriurate is, however, an unstable salt ; and, in solutions of the 
alkaline carboiwites such as the serum of. the blood, lymph, and synovia, 
it slowly tak6s up an additional atom of base, and is thereby gradually 
converted into a biurate. The biurate of sodium thus formed finds 
itself in a medium rich in sodium salts, and one wherein, as we have 
seen, it is almost insoluble ; it is, consequently, after a time thrown out 
of solution and precipiAitcd in the crystalline form. 

In order to bring* this remarkable succession of events more clearly 
titjfore the reader’s mind the particulars of three experiments may be 
related. 

Experiment 1. — Fresh serum of pig’s blood was treated with uric 8,cid 
in excess in a 4-oz. phial, tightly corked, and chloroformed to prevent 
decomposition. The phial was gently turned upside down a few times 
at first, but was not subsequently" disturbed ; it was then placed* in the 
warm chamber. The serum soon cleared, the undissolved uric acid fell to 
the bottom, and the supernatant serum became transparent. For about 
twenty -four hours no change occurred, but in the course of the second 
day stars of sodium biurate were detected amid the deposit, and during 
the third day an abundant precipitation took place of stars and needles 
of biurate, exactly resembling those found in gouty concretions. On 
the fourth day the process of precipitation was nearly complete, and the 
supernatant serum was found comparatively free from uric acid. 

Experiimnt 2. — Blood-serum of the horse was digested at 100° F. 
with excess- of uric acid for fifteen minutes with constant agitotion. The 
®^‘um (now highly charged with dissolved quadriurate) was then filtered 
•and placed in a ccprked phial in the warm chamber. In about twelve 
hours the serum, previously clear, began to lose transparency, and fine 
•needles of biurate were detected in it with the microscope. On the iffcxt 
^^y copious precipitation took place. On the fourth day the process 
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seemed to be complete, and the supernatant ^scrum was foun^l to contSiiii 
only traces of uric acid. ^ " 

Expeiiment 3. — Synovia obtained from the hip*-joinU of an ox was 
shaken up with excess of uric acid for about half an hour, and then left 
at rest. In six hours the undissolved uric acid had subsided. The super- 
natant fluid was then carefully decanted into a 2 oz. phial and placed 
in the warm chamber. For two days it remained quite unalterecV; but 
on the third day' precipitation of biurate began, and continued copiously 
during the fourth day' ; on the fifth day precipitation was apparently 
completed, and the supernatant liquor wa^» found almost free from uric 
acid. ' ^ 

It was impossible not to be struck with a certain rough resemblance 
between the results observed in these experiments and the phenomena of 
the gouty' paroxy'sm. In the ^^uty’^ subject it is assumed that the blood 
becomes more and more impregnated with urates until, after a certain 
period of incubation has been accomplished, sudden precipitation of sodium 
biurate takes place in and about the joints, and the “ fit of the gout ’<> is 
declared. Then folloAvs a process of recovery', with r/;storation of the 
blood to a purer state — that is, with a lessened impregnation with urates. 
In the artificial counterfeit we* observe a similar succession of events : 
first, impregnation of the medium with sodium quadriurate ; secondly, 
a period of incubation or maturation, during which the quadriurate 
passes gradually into biurate ; thirdlv, somewhat sudden precipitation 
of sodium biurat^e in the crystalline form ; and, lastly, restoration of the 
medium to comparative purity'. 

There is a point of some importance in connection with the chemistiy 
of the biurates which may be here mentioned. The' biurates are capable 
of existing under two distinct forms or modifications, namely, the ordinary 
antfydrous crystalline form seen in gouty concretions, and a hydrated ' 
gelatinous modification. The hydrated modification is much more soluble 
in serum and other media than the crystalline form. The hydrated ctyi- 
dition is essentially unstable, and it tends to lapse by a spontaneous 
change, into the crystalline form. 

The facts above elicited respecting the chemical relations of uric acid 
and the urates enable us to obtain a coherent view of the history of uric 
acid in the living body. In normal urine uric acid always exists a.s a 
quadriurate ; in animals, such as birds and serpents, which eliminate 
their nitrogen as uric acid, the urinary excretion is composed entirely of 
the same combination. It is, moreover, demonstrable that in media 
containing alkaline carbonates — such as the serum of the blood and its 
derivatives, lymph and synovia — uric acid passes into solution in the first 
instance as a quadriurate. From these considerations it may be inferred 
that in the normal state uric acid is primarily taken up in the system as 
a quadriurate ; that it circulates in the blood as a qu 2 .driurate ; and that 
it is finally voided with the urine as a quadriurate. In perfect health 
th^ elimination of the quadriurate proceeds with sufficient speed and 
completeness to prevent any undue detention or any accumulation of d 
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ill 4he blood. But in the gouty state this tranquil process is irfterrupted, 
bither from defective action of the kWneys or from excessive introduction 
of urates into the ciiWation, and the quadriurate lingers unduly in the 
blood and accumulates therein. The* detained quadriurate, circulating 
in a medium which is rich in sodium carbonate, gradually takes up a 
additional atom of base, and is thereby transformed into biurate. The 
biura^o thus produced exists at first in the hydrated or gelatinous modi- 
fication ; but with the lapse of time and increasing accumulation it passes 
on into the almost insoluble anhydrous or crystalline modification ; and 
then precipitatioft of it becomes imminent, or actually takes place. 

Tho, conditio m uhich accelerate or retard the jmcesses vdiich culminate in 
fjie pvecipit^ition of sodium liurate. — Assuming a real analogy to exist 
between the processes which go on in serum artificially impregnated with 
uric acid, and the processes which go on in the blood of a gouty patient, 
and culminate in the deposition of uratic concretions, it is a matter of 
interest, as bearing on the pathology and treatment of gout, to investigate 
th« conditions which, in the artificial parallel, accelerate or retard these 
processes. ^ 

As already explained, these processes consist of three distinct chemical 
changes. First, the quadriurate originally formed is converted into 
hydrated biurate ; next, the hydrated biurate is changed into anhydrous 
biurate ; and, finally, this anhydrous biurate is precipitated in the 
crystalline form. For the present purpose it will be more convenient to 
consider these changes as one continuous process, and for the sake of 
l)revity and ease of ^expression this process may be designated as 
imturation. 

^ The investigation embraced a study of the effects of temperature, 
percentage of uric acid in solution, and the addition of various saline 
‘ and other substances to the maturating medium. * 

{a) Temperature. — It was found invariably that maturation was more 
quickly accomplished in the warm chamber at 100'' F. than at the 
temperature of the room, but the ultimate result was exactly tke same 
in both cases. For example, serum charged with 1 part of uric acid in 
600 began to precipitate in the warm chamber in four hours, and pre- 
cipitated copiously in six hours. A duplicate specimen kept at the 
temperature of the room (65° F.) began to precipitate in eight hours, 
and did not precipitate copiously foi' sixteen hours. 

{b) Quantity 01 Urig Acid in Solution. — It was found that no factor 
exercised so great and decisive an influence on the speed of maturation 
and the advent of precipitation as the proportion of uric acid in solution. 
The copiousness of the precipitation was likewise, of course, affected by 
the same factor. The following experiment with blood-serum, the results 
of which are arranged in a tabular form, illustrates these points in a 
•striking manner 



172 


SYSTEM OF MEDICINE 


A 


Table, showing the Influence of Percentage of Uric Acid in the Medium^ 
on the Speed of Maturp.tion and the time of Advent of Precipitation. 


Quantity of Uric Acid contained in tlie 
Serum. 

Time of Treclpitatlon of Sodium Bliirate. 

J 

1 in 1000 . . . j 

1 in 2000 1 

1 in 3000 ... 1 

1 ill 4000 1 ^ 

f 

1 in 5000 -j 

1 in 6000 1 

1 in 8000 1 

Precipitation began in six hours, copious pre- 
cipitation in fourteen hours. 

Precipitation began in thirty -three hours, 
co])ious precipitation in three days. 

Slight precipitation began in three days, 
which became a little more copious in 
twelve days. 

A few needles of biurate were detected on 
the sixth day ; more needles and a few 
tufts in twelve days. 

A few short needles were detected on the 
thirteenth day. In thirty days the needles 
were somewhat more numerous. 

No needles \vere discoverable in’ fourteen 
days ; a few w’ere detected* in forty days. 

No needles could be detected after a lapse of 
forty days. 


Assuming that the inflammatory arthritic attacks in gout are directly 
due to copious and sudden precipitation of crystalline stars and needles 
of sodic biurate in the cartilages and fibrous structures of the joints, the 
evidence before me indicates that such copious aAd sudden precipitation 
can only take place when the fluids bathing these structures are impreg- 
nated with uric acid in at least the proportion of 1 part in 2500. 
this point the precipitation occurs slowly and scantily, and only in the 
form of short scattered needles. When the proportion of uric acid dis- 
solved in the serum was only 1 part in 5000 the deposited needles of 
biurate were mostly about as long as the diameter of a red blood disp, 
some were twice this length, and a few three times this length ; all were 
of extreme tenuity. It is quite conceivable that this slighter precipita- 
tion in the tissues of short scattered needles might account for certain 
irritations in the various organs, such as characterise irregular or larval 
gout, but it could scarcely engender frank inflammatory attacks. It 
is further conceivable that the presence in the blood of such scattered 
needles might constitute foci around which clotting might take place, and 
that the thrombosis not infrequently observed in gouty cases might be 
thus accounted for. 

The impregnation of the blood in gouty persons with uric acid to the 
extent of these lesser degrees is within the range of observed actualities. 
Sir Alfred Garrod, by quantitative analysis, obtained from the blood- 
serum of one of his patients uric acid to the amount of 1 part in 67 U ; 
and he remarks that the quantity thus recoverable from the blood is 
probably much under the actual amount, as considerable loss may occur 
from unavoidable causes. 
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■ ^ ^ • 

fl'hese considerations lead to the suggestion that a micFoscopical 

examination of the blood in* gouty persons might sometimes reveal the 
existence of needles ol biurate in that fluid. I .tested this point in ten 
cases of chronic gout by examining if drop of blood drawn from the 
finger, but I failed to obtain positive results. 

(c) Influence of Saline Substances. — The effect of saline substances 
on th^ maturating process was tested by adding small quantities of various 
salts to serum impregnated with uric acid, and observing whether these 
additions accelerated or retarded precipitation. The following summary 
indicates the conciusions deduvjed from the experiments : — 

The addition of sodium ^salts to the maturating medium invariably 
lyistened th^ precipitation. An idea of the degree of acceleration may 
lie gathered from the following examples : — Serum impregnated with 
uric acid to the extent of 1 part per 1000 began to precipitate in seven 
'hours, and precipitated copiously in sixteen hours. A parallel experi- 
ment, in which 0‘2 per cent of sodium chloride had been added to the 
serum, began to precipitate in five hours, and precipitated copiously in 
twelve hours, i^iother sample of serum was impregnated with uric acid 
to the extent of 1 part in 2000. This began to deposit crystals in thirty 
hours, and deposited freely in ninety-six hours. In a parallel experiment, 
in which 0*2 per cent of sodium bicarbonate had been added to the 
medium, precipitation began in twenty hours, and free precipitation took 
place in forty hours. The alkaline reacting salts — the carbonate and 
phosphate — had exactly the same effect as the chloride and sulphate, 
which are neutral in reaction. 

The addition of piotassium salts sensibly retarded precipitation, but 
djfl ijot appreciably diminish the eventual amount of it. Here, again, 
the carbonate and phosphate, which are alkaline, produced just the same 
'effects as the chloride, iodide, and bromide, which are neutral. Both 
with potassium and sodium salts the results were entirely dominated by 
th^ nature and quantity of the bases added, and had no reference to the 
acidulous radicle with which the bases were combined. » 

The addition of calcium and magnesium salts appeared to delay pre- 
cipitation, but their action in this respect was quite insignificant or even 
doubtful. The salts of lithium had not the slightest influence either way. 
Piperazine, whether in the free state or as chloride, was not found to 
exercise any influence on the advent of precipitation. 

Topography of uratk ctfposits . — The topographical distribution of uratic 
deposits through the various organs and tissues of the body exhibits 
certain well-marked characteristics. These deposits are found almost 
exclusively in structures belonging to the connective tissue class — in 
cartilages, ligaments, tendons, and other fibrous structures, and in the 
cutaneous and subcutaneous connective tissues. On the other hand, 
• uratic deposits are# conspicuously absent from the muscular tissue, and 
fi’om the substance of the brain, liver, spleen, and lungs. The tissues 
. which are liable to uratic precipitations are, however, not equally so# in 
the different parts of the body. The cartilages, ligaments, and tendons 
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in and allout the joints, which arc bathed with synovia, are^much moic 
prone to these deposits than arc cartilages and fibrous structures situat(‘(l 
at a disUince from joints^ and which are not bathed ^ith synovial fluid. It 
is further to be noted that u rati c ‘deposits fav^our the more superficial and 
cooler parts of the body, especially the upper and 1(3 wer extremities, and 
are more rare in the deeper and warmer interior parts of the trunk.* Jt 
may be inferred from those particulars that the influences whi^*h co- 
operate to determine the site of uratic precipitations are of several and 
(|uite diflerent kinds. I do in^t propose to discuss this suliject coni])ic 
hensively, but to refer to two points only which seem capable of chennc.il 
or physical elucidation. These are ((() the mfluence of the proportion (d 
sodium salts in th(i several organs and tissues, and (/>) the influence (it 
synovia. 

(«) Influence of the proportion of scjdium salts. — We have seen that 
the dominant factors in uratic precipitation, as studied in the laboratorv, 
are the proportion of urates and the proportion of sodium salts contained 
in the medium.^ The highest tendency to precipitation is reached when 
there is a concurrence of these two factors in maxinijUm intensity. A 
medium may be rich in urates, but if it be at the same time poor iii 
scKlium salts, its tciKhnicy to pi;ecipitation is feeble, and vice versa. This 
fact has a direct bearing on the topography of uratic deposits. Foi if 
we suppose the system of a gouty man, on the eve of an outbreak, to he 
throughout eipially im])regnated with urates, it is obvious, from the 
experimental evidence liefore adduced, that uratic preidpitation would 
take place earliest and most co|)iously in those jfarts which were riclu'.st 
in sodium salts, and take place latest, or not at aid, in those parts wdiieli 
were poorc'st in sodium salts. J^et us now examiixi the distributipn ^»f 
sodium salts in the body, and seek to ascertain if there be any corrt*- 
spcfndence between the liability to uratic deposits in the several tissue^ 
and organs and the iiroportion of sodium salts normally contained in 
them. In the subjoined table I have arranged the results of analyses on 
this point. The materials available for comparison aio not so full and 
precise as ciudd be desired, but their general significance is, I think, (pnt«‘ 
unmistakable. In order to render the comparison more comjAete and 
instructive I have included in the table not only the results with respect 
to the solid organs and tissues, but also those with respect to blood- 
serum and its derivatives — lymph and synovia. 

Table showing the Percentage of Sodium Salt’s in the several Fluids, 
Tissues, and Organs of the Body. 


e Blood-serum 

iSoliiim Salts 
per cpnt. 

0-70 

Blood corpuscles 

Sorlniiu Salts 
per cent 
0-20 

Lymph . 

070 

Brain 

0-20 

Synovia . 

0-80 

Muscle 

008 

Cartilage . 

0-90 

Spleen . ** 

0-04 

Fibrous tissue 

0 70 

Liver 

0*02 


^ The proportion of calcium and niagiie»iuiii salts ia always too small to have any appre- 
ciable iiiHiieiice on the occurrence of uratic precipitatiou. 
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••An inspyjtioii of the tiible shows that the tissues whicli ur(]f lialile to 
Sratic deposits are very mucli richer tii sodium salts than the tissues and 
oi irans which are not thus liable. The remarkable immunity from uratie 
deposits enjoyed by the muscular tissuc^aud bj’ the brain, liver and sjdeen 
inav be inferred to be due, for the greater part at least, to their po^erty 
111 sddium salts. It has before been .shown that the solvent ptiwer of a 
inedii^i for .sodium biurate increases in eorrespondenec ith its lessening 
proportion of sodium stilts. Brain has only about one-fourth th(‘ per- 
centage of these salts as compared with cartilagi* and fibrous tissue, and 
iiuiscle oidy one-t^nth. This difference signifies (roughly) that brjiin has 
four times more ])Ower, and jnuscle ten times more power, of dissolving 
Mxlium biuj-atc than cartilage and fibrous tissue, and therefore, respec- 
tively, four and ten times more power of resisting its precipitation in 
their substance. On this ground it might probably be truthfully said 
that brain, muscle, liver, and spleen could not become the sites of iiratic 
(lepo^its until the fibrous and cartilaginous tissues had been exhaiistt'd 
111 this res|iect. It is true that the immune tissues and organs have a 
(liiicker circulati(^i than cartilages and tendons, and this doubtless con- 
triluitcs importantly to the dift'crence ; but it does not fully account for 
It, otherwise we should expect to find that the skin, which is abundantly sup- 
[)Iicd ^^ith blood-vessels, would share this immunity. The pre|)otcncy of 
the cartilages and fibrous tissues to induce uratie precipitation in thi*ir 
substance must obviously operate in a conser\ative direction, and serve 
to jirotect the more vital organs of the gouty from similar precipitations, 
Mlicre they would pro<iMce more deadly (‘llccts. 

(/>) Influence of ‘synoiia. — The connection between synoMa and 
.i^yuty tleposits is evidently very close and special. Synovial fluid itself 
lias been repeatedly found heavily laden with crystals of sodium bi- 
uratc. Ill the great majority of the less .se\ ere ca.ses of gout uratie d(i])f?UitK 
aic exclusively confined to those cartilages, ligaments, and tendons which 
ar^ 111 actual conbict with .syno\ial .sacs or .synovial sh(‘atlis. ^^'ith regard 
to the articular cartilages it may be dcmonstiated, I tliink, that tlx 3 uratie 
pi ccipitation actujilly takes place from the .synovial fluid, and is not self- 
onginating in the cartilaginous subsUincc. V(*rtical .sections of gouty 
faitilagcs are very convincing on this point ; if such sections are 
examined under the microscope it is seen that the deposit hugs the 
free surface of the cartilage, and t.hat it becomes iirogressively sparser 
inul sjxirser towards the deeper layers — the cent nil and deepest parts being 
often (piitc free from deposit. 

This mode of distribution, moreover, implies that the process of de- 
l>osition, so far as concerns the cartilage, is a purely passive and physiciil 
one, and in nowise active and vital in its initiation. We may suppose that 
the umte dissolved in the synovia penetrates by lirpiid difliision into the 
•'^ujierficial layers oithe underlying cartilage, and that when the critical 
moment arrives precipitation takes place simultaneously in the synovia 
■ 'Old in the cartilage. On this view the granular and erosive changes 
sometimes found in gouty cartilages are entirely secondary, and are due 
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to the reiiction of the tissue against the presence of a foreign J)ody lod^red 
in its substance. It is of some inteiest to khow that this process can ]>(? 
artificially imitated, and that a counterfeit gouty cartilage can be produced 
in the articulation of a dead animW. Samples of such counterfeits were 
procured in the following manner : — Tarsal bones of a pig were suspended 
in phials charged with a saturated solution of sodium biurate made jn 
hot water and then cooled. The phials were chloroformed and cprked, 
and then set aside in the warm chamber, or at a temperature of the room. 
Reprecipitation of the biurate took place in two or three days. If the 
bones were now examined, the articulating ends were^ found to be en- 
crusted with a chalky matter, which could not be wiped off with a toAvel 
nor removed with a nail-brush. They presented an exquisite imitating 
of the plastered appearance of a gouty cartilage. If vertical sections of 
such cartilages (previously harebned in absolute alcohol) were made, and 
examined with the microscope, the deposit was seen to be situated in 
the substance of the tissue, close beneath the synovial surface of the 
cartilage, and could be identified as consisting of a dense felt of tine 
needles of biurate. The deeper layers of the cai^tilage Avere not 
affected. 

It may be irif erred that the; uratic deposits which occur in the liga- 
mentous and tendinous' structures of gouty joints arc produced in the 
same way as those found in the articular cartilages ; that the precipit.i- 
tions take place, chiefly at least, from the synovial fluid with Avhich they 
are bathed, and that they are not primarily due to morbid changes in the 
structure of the tissues. t 

Two questions may now be asked : — First, why« docs gouty precipita- 
tion take place preferentially in synovia rather than in its cognate:^, the 
serum of the blood, and lymph? And, second, A\diy do the joints dilfer 
so much from each other in their liability to attack? I will discuss the 
two questions together, as the arguments often dovetail into each other. 
It may be that there is, as Sir A. Garrod suggests, some special attraction 
in the joints for uric acid. But there are undoubtedly other factor.s 
which come into play. Synovia is a comparatively motionless fluid, while 
serum and lymph are in ceaseless motion. And as a still pool crysbillises 
into ice sootier than a running brook, so likewise — supposing serum, 
lymph, and synovia to be ecpially impregnated with urates and sodium 
salts — the tranquillity prevailing AvitWn the synovial sacs would give to 
synovia a priority in uratic precipitation over fhe restless blood-serum 
and lymph. Then, as regards the varying liability of the different joints 
to gouty attacks, it may bo pointed out that the synovial pouches aiul 
sheaths are shut sacs, standing apart from each other, and isolated from 
the, general panmixia of the circulation. It might consequently be ex- 
pected that the synovial fluids in different joints should present differences 
in the relative proportions of their constituents ; indeed, the fact is 
observed. Some are ccrUiinly more concentrated than others, and avc 
cam easily believe that they are not quite identical in the degree of their 
impregnation with urates and with sodium salts. In this way the several 
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joints might come to vary considerably in their liability *to iiratic preeipi- 
tpition. ^ 

Frerichs has contributed some interesting particulars on synovia in 
mimals. His observations indicate th-M, synovia varies both in quantity 
■iiid quality under different modes of life. He found that stall-fed horses 
!uid oxen, leading an idle existence, had twice as much synovia in their 
ajirits as similar animals roaming in the meadows or doing work. JMore- 
ovcr fhe composition of the fluid varied in the contrasted conditions. In 
the idle animals the synovia was more watery, and contained less albn- 
iiniioid matters, but — and th;s is significant — a larger proportion of 
mineral salts, which consist almost entirely of sodium salts (2). Wo 
nindit conjecture from this •observation that, if horses and oxen were 
liable to ui^atic precipitations, the idle stall-fed animals would bo more 
subject to such deposits than the same ^nimals leading a more active 
■life. Perhaps we may discern herein one reason why men who lead a 
sedentary life are more subject to gouty deposits than men who take 
active exercise. 

"interpretation of the appearances found at the necropsy of gouty 
subjects. Re-soitition of gouty deposits. — Before leaving the subject of 
the topographical distribution of gouty deposits, a word may be said on 
the need of caution in interpreting the appearances, both positive and 
negative, observed at the neeropsy of gouty subjects. The incidents of 
the gouty diathesis, especially in the earlier periods, pursue a markedly 
interrupted course. Long intervals of months or years often ela[)se 
between the arthritic outbreaks. During these inter\als the l)loo(l of the 
gouty man recovers its purity more or less completely, and approximates 
in its contents of uric acid to the blood of a healthy person. The solvent 
nlatibn of the bodily fluids to the material of gouty deposits is simply a 
question of saturation or subsaturation. If the lymph or synovia a 
ei'itain spot become saturated, or rather supersatiii’ated, with sodium 
Inurate, prccipiUition of that substance will ine\iUibly take place into the 
eofitiguous fibrous tissues; and if, after such an event, the lypiph oi- 
'^ynosia recover its purity and become approximately free from biurat<‘, 
MS in due course usually comes about, a process of slow re-solution will of 
in'cessity set in. For, as has been before demonstrated, sodium biurate, 
although very sparingly soluble, is not absolutely insoluble in th(*se media. 
The rate and amount of re solution of uratic dejiosits must necessarily 
,v;uy greatly in different cases — according to the degree of subsaturation 
attained by the bodily fluids, the massiveness and penetrability of the 
dejMjsits, and the len^h of time during which the favourable conditions 
endure. 

If regard be had to the, often, long .survi\ orship of gouty persons, ;pid 
the interrupted course of the arthritic incidents, it seems highly probable, 
in the lapse of a long life, that deposition and re-.solution of uratic matter 
tttay take place onc*e and again in a gouty joint. There arc undoubted 
instances, as has been already pointed out, where no uratic deposits 
Ivuebecn found after death in joints which, at some previous period, 



178 


SYSTEM OF MEDICINE 


had undergone definite gouty attacks. The presumption in such a c.isc* 
is, not that deposits never existed, but that in the intervals of am* ik^. 
nient they had been redissolved. Uratic concretic^s in the pinna of ilie 
c*ai- have sometimes been actually observed to come and go, and 
again. There is no reason why the same thing should not occur within 
the joints; and such vanished concretions might, or might not, le.ue 
behind them permanent changes in the cartilages and bony structures .is 
tell-tale evidence of their former presence. On the other hand, the cljs 
covery after death of uratic deposits in a joint is not alw^ays to be regai clcd 
as a certfiin proof that the joint had passed through an infiamniatoi v 
gouty attixek. The observations of Moxon and Faggc seem to warrant 
this conclusion ; and they reasonably sugges.> that when the precipitation 
of the urates Uikes place slowly and by degrees, there may lie no aceoiA- 
paiiying iiiHaminatory outbreak to mark the event (1). The casc.s of 
Dr. l^evison, before cited, also support this conclusion (see ante p. IGl) • 

The experimental evidence before adduced indicates that when Ivmjih 
or synovia is impregnated with sodium biurate to or above 1 ])art in 
• GOOO, the medium is supersaturated, and precipitation either actimlh 
occurs or is impending. (Jn the other hand, when those fluids contain 
less biurate than 1 part in 10,000, the medium is undersaturated, and 
there resides in it a certain power of redissolving uratic dejiosits ; tlic 
nearer the medium is to freedom from urates, the higher, of course, iim>> 
this solvent power. It may, further, be inferred th.it the solvent action 
will be most eflective in the case of deposits situatcid in textures like 
the fibrous tissues, which have a comparatively, free lymph flow; and, 
conversely, that it will be least eflective in textures like the cartilagt‘s 
which have a sluggish lymph flow, 'riiis is proba*bly the reason, or the 
chief reason, xvliy the cartilages figure more prominently than the fl'brOfis 
structui-es in the morbid anatomy of old gouty joints. Prolialdy l)otli 
tissues were originally infiltrated with biurate crystals in equal degn'cs , 
but the fibrous structures afford greater facilities for their re solution in 
the penods of amendment than do the cartilages, hence the greater lA i- 
sistepce of the deposits in the latter tissue. 

The mode in which uric acid produces its ii\jurious effects. — A 
problem of great interest in the elucidation of gouty manifestations is the 
mode or modes in which uric acid produces its injifrious effects. The 
main (juestion is, whether these effects are exclusively due to the imchmu- 
cal danuKje consequent on its precipitation as sodium biuratc in the 
tissues ; or whether, in addition, uric acid circulating in the blood in a 
stjite of solution is capable of acting as a the mica I poison. 

AVith regard to the incidents of regular gout, the mechanical theoiv 
seems to offer a natural and complete explanation. The crysUils of sodium 
biurate precipitated in the cartilaginous and fibrous structures of the joint" 
necessjirily act as foreign bodies ; they excite irritation, clog the lymph- 
channels, exercise pressure on the tissue elements*’ and impede then 
nutritive operations. These effects sufficiently account for the inflamma- 
tion, pain, and swelling which ensue, and explain the remoter degenera- 
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tne changes which follow after. Nor need we look 'bey onc^ physiciil 
oiiflitions to account for the.diversit^ of the local manifestations. It is 
^ (sv to understand th^t depositions occurring within the tense, unyielding 
.niictnres of the joints would produce results widely different fi*om 
.iniilar depositions in the loose subcutaneous tissue, or in the rim of the 
It is e(iually easy to understand that the suddenness or slowness 
,.f the precipitation, its copiousness or scantiness, would necessarily cause 
.rival Variation in the intensity and character of the local disturbances. 
So easy and natural is this explanation, that fiom our general know- 
let I tni of pathological cause and effect Ave might even predict tluit if 
.similar sudden ana copious depositions of crystals of carbonate of lime, or 
ot anv other inert substance^ Avere to tiike place in the same localities, 
there would’ folio Av very much the same train of morbid sequences as are 
\\itnessed in connection Avith uratic precipitations. 

It is to the explanation of the phenomena of irregular gout that the 
mechanical theory of the action of uric acid seems inade(|uate ; and it is 
t(i meet this lack that the theory of a poisonous action has been set up 
aiut isMiiA ofted. The Aisccral disturbances and manifold neuroses Avhich 
tiouble the gout j* ha A e not yet been anatomically traced to uratic pre- 
cipitation, and there seemed no other Avay of explaining their occurrence 
—if they Avere to be linked Avitli uric adid at all — except by assuming 
line aci(l — or rather the urates — to be possessed of toxic properties, 
'riie acceptance of this AicAV appears on several grounds to be extremely 
(liHicult. 

There is, first, conjpleto absence of din^ct expcriniental proof that 
mu* acid is poisonous. Animals liaAc been made to ingest large (puintU 
\u'> of uric acid Avith their focnl, and urates in solution have been freely 
iiqci ti'd into their ACihs, Avithout eliciting any signs of poisoning. 

Ill the- next place, the idea that uric acid is poisonous seems ojqioiied 
t(» lirnad biological analogies, llric acid is the jihysiological homologiie 
<»t uie.i; each of these bodies constitutes, in its scjparate domain, tlie- 
Inml term of nitrogenous mctabolisiii. It cannot be said, Avithoiit an 
.dmsc of terms, that urea is a jioisonous substance;^ and it Avon Id be 
-l range if its homologue, uric acid, differed from it in so important a 
jMiticular as the possession of toxic propm ties. 

The theory fippdars not less improbable Avhen examined from a nearer 
p<»int of view. The system of the gouty man is at times surcharged with 
iirates. On the eve of an outbreaTc the fluids of his body, in parts at 
must be impregnated Avith biurates to saturation ; for, of course, 
•i‘) precipitation can occur until this point is re^iched. Yet, Avith fluids 
dills saturated Avith urates, such persons often betray not the slightest 

’ Till* wonl poisonous is liere used \Mtli its or«liiirtr\ iiifaiiiiiK. Almost ;iij} siilisUlice 
ikIi (ouM be got into solution in the blood in very large quantities A\otiM jirrMlme dele- 
’• 1 mu H effects, e\en coninion salt. Urea can Ik; taken into the stomach in dra< lim doses 
■^Mthoiit harm; and Dr.*Rose Bradford, who ha« panl pailiciilar attention to tins point, 
’’ilorins me that the human Inxly in the iioriiial state habitiiall} contains some 30 to 45 
j-’ .mis of urea, and may contain very much larger quantities than this without provoliiiig 

signs of poisoning. 
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sign of iv)isonin^, and enjoy complete immunity from symptoms of even 
kind until overtaken, unwarned, by the. sudden precipitation wlncji 
provokes the arthritic attack. 

Again, the manifestations of , irregular gout are so extremely diveiv 
in seat and character that it is hard to believe that they ean be producetl 
by one and the same toxic agent. Sometimes they implicate the stoijicich, 
sometimes the liver, heart, or lungs, and, oftenest of all, the nervouv 
system. This diversity is, however, easily explicable on the supjibsitiori 
that the disturbances arc caused, not by uric acid in a state of solution 
acting as a poison, but, like the arthritic manifestations, by iiratic di* 
position; that is to say, by actual precipitation of crystals of biuratc 
into the connective and fibrous structures of the implicated .organs, or 
into the fibrous sheaths of the nerves which control theh' function 
Observations at the bedside and in the dead-room leiid to the inference 
that uratic precipitation is very variable in its mode and incidence. In. 
certain conditions the crystals appear to descend in sudden and copious 
showers, which, as in the regular arthritic seizures, provoke a sharp 
inflammatory reaction. Under other conditions the cryst&ls seen! to 
fall in gentle sprinklings, sufficient perhaps to causc^ irritation if the 
implicated tissue be a sensitive one, but not enough to cause downright 
inflammation. The peculiar pricking pains in the joints which sonic 
gouty persons invariably experience after partaking of certain wines are 
highly suggestive of the occurrence of these slighter precipitations. Xov 
if these slighter precipitations, instead of falling on the joints, were to 
fall upon the membranes of the brain or upon the fibrous sheaths of the 
nerve-roots, they would, I submit, afford an adequate explanation of the 
phenomena of irregular gout. Of course it may lie objected that no siicli 
slight precipitations have actually been found. But have they* b(^Mi 
locked for? Has the microscope been used in the investigation ? In 
prosecuting such a search it would have to be borne in mind that pre- 
cipitations of the kind supposed would be apt to be fugitive, and thiit 
negative results would have to be interpreted with caution. For itf i;" 
obvious, in the case supposed, that when the stress of saturation of the 
fluids Avith urates was relaxed, and the blood again recovered its power 
of dissolving these compounds, these slight deposits would be speedily 
removed by re-solution, and not a trace of them might remain at the 
autopsy. 

We scarcely realise how imminent a slight but widespread precipit.i- 
tion of the crystalline biurate must not infrequently be in the gouty 
system — involving the blood and lymph, as Avell as the fibrous tissue^ 
throughout the body. It has been already shoAvn that when the serum 
of the blood is impregnated Avith sodium biurate to the extent of 1 pai t 
in 6000, supersaturation is attained ; and precipitation is then, of course, 
imminent : now Sir A. Garrod has proved by quantitative analysis that 
the blood-serum of the gouty man is sometimes actually impregnate^! 
wijfh uric acid to this extent. These two facts taken together indicate 
that the explanation of the phenomena of irregular gout here suggeste<t 
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stayds on a strong basis of a priori probability — and thus disposes with 
^lic necessit;^ of assuming that uric ayid and its compounds are endowed 
with poisonous qualit^s. 

This mode of viewing the subject* enables us to bring the diverse 
morbid effects of uric acid into uniform line. Uric acid and its com- 
pounds are deleterious simply because of their sparing solubility in the 
l)odily media. It may be said that the final cause of uric acid gravel is 
the siTaring solubility of free uric acid in urine ; in like manner it may 
])e said that the final cause of gouty precipitations is the sparing solubility 
of sodium biurato in blood-serym, lymph, and synovia. 

etiology. — Tlie conditions which engender, or tend to engender, the 
f^outy state may be divided* into those which are inherent in the indi- 
vidual, or intrinsic causes, and those which operate from without, or 
extrinsic causes. ^ 

The intrinsic factors include age, sex, heredity, bodily conformation, 
and individual peculiarities. 

yl(je . — Gout is in the main a disease of middle life and advancing 
years. Typiciil arthritic attacks usually first show themselves between 
thirty-five and fifty. AVhere there is a strong hereditary tendency the 
onset is often earlier — and young men and even boys at school may 
undergo typical joint attacks. On the other hand, the first manifestation 
(»f gout may be postponed to old age ; in these cases the complaint is 
usually of a mild character, and appears almost as if it were an incident 
of senescence. It not infrequently happens that gouty attacks show 
themselves in greatest, frecpicncy and severity in the fourth and fifth 
d(‘cades of life, and t]jat the subse(|uent decades are comparatively or 
eutiiely free from such attacks. 

• N/ r. — Gout is much more common among men than women. Indeed 
typical gouty paroxysms are rare in the female sex. The diftcrence,»no 
doubt, is due in great part to the different dietetic habits of the two 
soxes. It is, moreover, held that the catamenial discharges to a certain 
extent protect women against gout. After the menopause symptoms of 
irregular gout are not uncommon, especially in xvomen of plethoric habit. 

Heredity . — Gout runs strongly in families. Fully three-fourths of 
r.ises of gout occurring among the easy classes can bo traced back 
distinctly to a gouty ancestry. It is noteworthy that although the women 
of gouty families may escape overt gout, the transmission of the vlisease 
to offspring is more certain through the female than through the male 
line. A grandson may inherit gout in full force from a gouty grand- 
bither through a mother who has never herself exhibited any gouty 
manifestation. It is also beyond doubt that gout newly acquired 
<luring life by the action of extrinsic causes may be transmitted to tjio 
^ bddren. It is significant that in such cases the gouty taint shows itself 
in the later born and not in the earlier born children. The history of 
gout supplies some important instances of the possibility, so much 
deliiitcd among biologists, of the hereditary transmission of acquired 
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Bodih^royifcrmntion and mliiidual ppculmitus. — Persons of large frqnie 
and vigorous appetite with a tendci^y to corpulence may be %aifl to hav(i, 
a natural proclivity to gout ; and they easily become overtly gouty if tlu y 
fall under the operation of the dietetic factors and the sedentary habits 
which favour the invasion of the complaint. 

The extrinsic causes of gout include errors of eating and drink- 
ing, idle and sedentary habits of life, lead impregnation, and roiril 
disease. ^ 

Food and Diink. — Dietetic habits play a large part in the production 
of gout. GojalLia.--th^-ttooiems of high living. Of solid food the rod 
moats and game are held to bo more promotive of gout than the white 
meats and fish. Highly nitrogenised articled? of food favour an excessi\o 
formation of uric acid, and therefore favour the accumulatiori of urates 
in the blood. Speaking broa^lly, articles of food of animal origin aie 
richer in nitrogen than those of vegetable origin. They are also more 
attractive to the palate, and for that reason tempt to gluttonous feeding 
The upper classes — who in this country eat meat two or three times 
a day — provide the largest contingent to the company of the gouty 
On the other hand, agricultural labourers and unskillcfd workmen, vlio 
rarely get meat more than once a day, and often only three or four 
times a week, enjoy almost complete immunity from the ordinary forms 
of gout. 

Of all articles of diet, however, the most provocative of gout arc 
alcoholic beverages. Sir Alfred Garrod expresses himself very strongly 
on this point. Ho writes: “There is no tr^th in medicine bettci 
established than the fact that the use of fermented lirpiors is the most 
powerful of jill the* predisposing cfiuses of gout; n.ay, so powerful, that 
it may bo a question whether gout would ever have been known to niaV- 
kind had such beverages not been indulged in.” 

Alcoholic liquors arc, however, not all equally potent in fostering the 
gouty habit ; and the difference between them in this respect has coiii- 
parati\;ely little reference to their percentage of alcohol. Port, shcily, 
Madeira, Burgundy, strong ales, porter, and stout are much more powerful 
factors ill the production of gout than distilled spirits. The prevaloiuc 
of gout in different districts and countries is found to have a close rela- 
tion to the kind of alcoholic beverage in common use. In Scotland ami 
Ireland, where whisky is the common drink, gout is not so prevalent aN 
in England, where malt li(|uors are the popular beverages. In France gout 
is most common in the Burgundy district ; while in the Rhenish province- 
of Germany — where various classes of hock arc consumed — gout is but 
little known. Champagnes, especially the sweeter sorts, are undoubtcdlv 
gquty wines ; cider, on the other hand, has not much power in thi^ 
direction. It has to be remembered that those who habitually use tbe 
richer wines and the heavier kinds of malt liquors arc also often large 
consumers of meat, and that these two factors reinforce one another in 
tlv3 production of gout. Hence certain occupations conduce to gout ; aiul 
butlers, gentlemen's servants, butchers, innkeepers, brewers’ draymen and 
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celKiiiwen are frequent victims to this complaint. It* may f^^rther be 
yl)seived ttHit — apart from. quality ^nd (quantity —the mode of using 
alcoholic beverages ha| much to do with their efficiency as producers of 
Gout is but rarely found amottg drunkards, topers, and loafing 
hcer-swillers ; nor is it a special concomitant of cirrhosis of the liver, nor 
of other organic tissue changes which originate from alcoholism. (lOUt 
rather an incident of the legitimate dietetic use of alcoholic beverages. 
Pcrsofis who acquire gout as a consequence of their dietetic habits are, 
as a rule, above reproach in regard to their sobriety : but, at the same 
time, it cannot be gainsaid tl^t their scale of living is habitually high, 
and that they arc of the number of those who “ fare sumptuously every 
day.” • 

The dietetic habits which dispose to gout have their incidence 
mitigated on the one hand, or intensifies^ on the other, by the general 
•mode of life. Those who lead an active out-of-door existence ciin carry 
off with impunity a scale of feeding which involves those of more 
sedentary and studious habits in the pains and penalties of gout. 

^Lead inqjvfigiKition and [font. — It is well known that painters and 
plumbers are liable to gouty manifestjitions. The association of gout 
with ])lumbism is very marked in the metropolitan area. Among hospital 
patients in London, Sir A. Garrod found that 33 per cent of those 
artocted with gout showed distinct evidence of having been poisoned with 
lead. Sir Dyce Duckworth observed that of 136 ciises of unetpii vocal 
gout among out-patients of both sexes, 25 presented signs of lead im- 
pregnation. All thesg were males, and followed the occtipation of 
plumbers, painters, compositors, or workers in lead-mills. This associa- 
tion is much less frequently observed in Scotland and the North of 
Kflglabd than in Tiondon. Dr. Oliver of Newcastle (where a large 
umber of persons are employed in lead-works) remarks : “ We do wot 
in the north that intimate relationship between gout and saturnine 
|)oisoniiig. AVorkmen from the south develop it in the North of England. 
Tlfc natives of the north, though Cipially exposed, seldom become^ ^uuty 
e\en when the kidneys are affected” (5), [rit/r art. “J^ead Poisoning,” 
ii. p. 962.] Sir Dyce Duckworth cites an analysis made by Frerichs 
ef 163 cases of lead poisoning in the hospitals of Perlin. Among these 
diore was not a single case of true gout. The aggregate of the cvidenccj 
collected on this point goes to show that the association of lead poison- 
.ieg with gout is scarcely noticeable except in a population among Avhom 
i^out from other causes is*pre valent, and that lead impregnation can rarely 
piomote gout except in persons who have already either a hereditary or 
01 ac((uired predisposition to the complaint. 

Iunnediate ranges of a fit of gout . — The immediate occasion of a goi^ty 
niilbreak is often undiscovcrable. The outbreak seems to arise in most 
jnstinces as the culminating effect of the predisposing factors, and often 
curs unexpectedly* in the midst of apparent health. The spring and 
•oitumn seasons appciir favourable to an outbreak. Not infrequently, 
however, some particular incident or circumstance can be distinctly 
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indicated as the ^determining cause of the attack. It may be an unijjiual 
access of luxurious living or of ind^ilgence in rich wines ; sometimes th^ ' 
attack is traceable to some special worry or anxiety, or a fit of anger, or 
studious effort. Exposure to cold is sometimes the immediate antecedent 
of a paroxysm ; sometimes an accidental injury to a member or a joint 
lights up the mischief. Whatever the immediate determining cause of 
a fit of the gout may be, or appear to be, it is obvious that the incrim- 
inated causal factor could not have taken effect had not the suffereV been 
already gouty and constitutionally disposed and ripe for an attack. The 
occurrence of a fit of the gout is, there^pre, not infrequently a demon- 
stration of the pre-existence of a long -suspected condition of latent 
gout. " 

Connection with other diseases . — As gouty persons advance’ in life the\ 
sometimes become glycosuric. ^ This circumstance does not usually appeal 
to aggravate their condition materially. Gouty glycosuria rarely proves- 
severe ; it is, as a rule, unaccompanied by thirst and diuresis, and is 
efficiently controlled by moderate dietetic restrictions. In splenic 
loukmmia the quantity of uric acid produced and voided wit'h the urine 
is greatly increased ; and it might have been expected that persons m) 
affected would exhibit a strong proclivity to gout. However this does not 
apjioar to bo the case. I have only encountered one example in whicli 
the two diseases were associated ; and in that case the patient had lieeii 
a martyr to gout for very many years before the spleen became enlarged 
and the blood leukmmic. Sir Dyce Duckworth observed two instiinccs 
in which gout coincided with splenic loukicmia ; \n one case the gout wii> 
obviously long antecedent to the splenic enlargcipent ; in the other tlie 
seciuenco was doubtful. I am not aware that any pase has been recorded 
in which gout supervened as a clear consequence and result of splcTiu 
leiikasmia. Certain it is that patients with splenic leukaemia may go on, 
voiding enormous quantities of uric acid for years without showing tlic 
least indication of gout. 

U^ic acid gravel and calculus are sometimes associated with the gonty 
diathesis : the connection between these two conditions is however by w 
means close. The great majority of gouty persons never suffer from 
urinary gravel ; and, conversely, only a small percentage of the subject?' 
of uric acid gi-avel suffer from gout. The geographical distribution of 
the two complaints is widely different. In Scotland, where gout is 
rare, stone is comparatively common. Mr. Plowright has shown tint 
there is no correspondence between the prevalence of gout and the 
prevalence of stone in the several counties of England. Some of the 
counties which have a high mortality from gout have a low mortality 
from stone. The county of Norfolk, which is the chief stone district of 
England, is compiiratively free from gout. Uric acid gravel and cal- 
culus are common in natives of India, among whom gout is practically 
unknown. . * 

, The relation of gout to disease of the kidneys has already been 
discussed (see Morbid Anatomy, p. 162). 
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Diagnos^. — Articular gout is liable to be confoiuicleil with rhSumatism 
•-acute and chronic ; Avith rheumatoM arthritis ; and, more rarely, with 
ronorrhceal, pyaemic, d!* traumatic synovitis. • 

As a rule the diagnosis of acute articidar gout is easy ; but exceptional 
•ases of difficulty occur. The gouty character of the iiiHammatiou is 
irtirihed by the discovery of uratic concretions in tlio rim of the ear or 
'Iscwl^re. Gouty paroxysms are usually reciirreiit ; and the attack is 
3 ither inexplicable, or is traceable to dietetic errors or mental worry, but 
^ery rarely to cold. Rheumatic attacks, on the other baud, are nearly 
ilways traceable to some distinHit exposure to cold. The family history of 
Me patient often yields imjjprtant information. Gout runs strongly in 
Families ; And if inquiry discloses that the ancestors were subject to gout, 
that fact, in doubtful cases, is highly significant. Of almost ccpial signi- 
ticance are the past mode of life and tho*dietetic habits of the patient, 
especially as regards the use of alcoholic beverages. 

Age and sex have an important bearing on the diagnosis. Acute gout 
IS sot often seen before the age of thirty or thirty-five, unless the 
hereditary tenderjpy be very pronounced. Acute rheumatism, on the 
contrary, is most common in early life between the ages of fourteen and 
thirty. The female sex is very markedly, more exempt from gout than 
from rheumatism. 

The clinical characters of the symptoms in gout and rheumatism are 
usually quite distinctive. In gout the febrile movement is less intense, 
while the local pain is more severe ; the larger joints (except the knees) 
.lie less generally implfcated, and there is an absence of •cardiac com- 
plications. Severe sweating is not nearly so conspicuous in gout as in 
■u ijtc rheumatism. When the atbick is subsiding (edematous pitting is 
usually observed in gout about the swollen joints, and is followed by 
dcs(juamation of the cuticle. These signs are not observed after rheumatic 
nitlanimation. 

^It is in cases of chronic and irregular gout that the diagnostic 
‘lilHculties are most embarrassing. The convenient term rheurnatic^gout is 
uo longer in favour ; and, no doubt, cases so designated are in the 
Miajority of instances examples either of pure gout or of pure rheumatoid 
arthritis. Nevertheless it may be said that in exceptional cases the two 
comlitioris are combined, and to such cases the name rheumatic gout may 
he correctly applied. There is no obvious reason why gouty subjects, 
•especially those of the apthenic type, should bo exempt from rheumatic 
iuid rheumatoid affections ; and cases occur, more commonly among 
women than men, where the combination of symptoms and physical signs 
indicates an overlapping of the two morbid conditions, and where the 
‘k“4ignation of rheumatic gout is strictly appropriate. • 

Prognosis. — The prospect of survivorship in gout depends largely on 
the presence or absence of complications. Members of gouty families are 
eften long-lived ; and if the kidneys remain sound, and the periodical 
’.attacks are not too frequent and too protracted, the general level of health 
not appreciably lowered. The appearance of albumin in the urine is 
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always aft untoward sign in gout, because it too often jortends tthe 
implication of the kidneys in the gduty process. It is, however, import- 
ant to be aware that gouty persons may have traces of albumin in the 
urine for many years, even to old age, without falling into genuine 
Bright’s disease. 

Therapeutics of gout. — The treatment of gout ranges over a wide 
field — according to the phases of the complaint, the kind and natiire of 
the local manifestations, and the age, temperament, and antecedents of 
the patient. Attention will be directed first to the treatment of the 
gouty paroxysm ; in the second place thfe general management of the 
gouty state will be considered — the means to be adopted to prevent or 
lessen the frequency and severity of the recurrent attacks, and to relic\e 
the irregular manifestations of the diathesis. 

Treatment of the gouty paronym . — The treatment of acute gout is con- 
ducted, in the main, on the same lines as that of other inflammatoi y 
ailments. At the outset the bowels are relieved by a suitiiblc purgative 
if the fever run high, the patient is confined to bed ; the inflamed jowits 
are kept at rest j the diet should consist of milk and faj;;inaccous articles 
and diluents should bo freely administered. It is necessary, howe\cr, to 
bear in mind the specific character of the inflammation. Gouty patients 
boar bleeding badly, and neither venesection nor the application of leeches 
is to bo recommended. The appliaition of cold to the inflamed joints 
must be strongly deprecated : such a proceeding involves serious risk of 
metastasis of the morbid process to the intei*nal organs. The joiiit'^ 
should bo simply swathed in cotton wadding cot'ered over with oil-silk 
This appliance acts as a light poultice, and promotes cntiineous transpini- 
tion and a kindly development of the tumefaction, which is usiuiily 
followed by great relief of pain. Repeated purgation is undesirable , it 
is of more service to encourage the action of the skin and kidneys than to^ 
induce watery intestinal discharges. During the inflammatory period the 
use of meat should be avoided ; there seems no doulit that neglect of t]iis 
precaution tends to prolong the attiick, and adequate nourishment of a 
less stimulating character can be supplied by means of milk, bread, faii- 
naceous puddings, and a little fish. Alcoholic beverages, except under 
special circumstances, should be withheld during the febrile period. In 
weak or elderly persons, whose systems have been permanently lowered 
by repeated attacks, the diet should not be unduly meagre ; nourishing 
soups, white meats, and a mo<licum of alcohab’c stimulants should he- 
allowed. In sthenic cases, during the febrile period, the acidity of the 
urine should be controlled and its volume increased by the systematic 
exhibition of bicarbonate or citrate of potash. Salines containing soda 
should, for chemical reasons, be avoided. If a Siiline aperient be thought 
desirable, the sulphate of magnesium should be chosen. The occasioned 
use of mercurials for the relief of hepatic congestion advisable. When 
the nights are very restless a Dover’s powder, or other opiate, may he 
aAninistered at bed-time. 

For the purpose of controlling the gouty inflammation and shortening 
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thtj atuck there is no remedy comparable with colchiciim.# Ten to 
•t^renty-hve^rops of the wine or tincture may be given two or three times 
;i day, or a grain of 4 he extract may be given j^t bed-time in pill with a 
few grains of Dover’s powder. The use of colchicum re(|uires care ; some 
jicrsons are exceptionally sensitive to the action of the drug, and experi- 
ence a sense of faintness from heart failure unless the dose be very small. 
In other persons ordinary doses of colchicum induce purging, and the 
iloseVust be reduced accordingly. The striking cftect of colchicum in 
leducing gouty inflammation, and in diminishing the pain, is often very 
leinarkable, and ^s, undoubtedly, of a specific character. Fears have 
)>ecn expressed that, although the immediate action of colchicum be 
favourable, the more remote? effects are not salutiiry, and that the use of 
the drug tends to increase the frequency of the recurrence of the 
|Kiioxysms. These apprehensions do not,ghoAvcver, appear to rest on any 
solid ground of facts. 

In cases where colchicum proves ineffective, or is badly borne, iodide 
.11^1 bromide of })otassiuni, salicinc, the salicylates, and the salts of lithia 
may be used. 

When couvjflcscence is fairly established the stiffened and swollen 
joints should be cautiously massaged and gently exercised ; the ])ationt 
should be encouraged to take the air ; the dietetic restrictions should be 
gradually and tentatively removed ; mix vomica, mineral acids, or other 
^llitllhle tonics should be .administered ; and, finally, change of air to the 
sea side or to an upland station is to he recommended, as hol})ful to 
aecelorato the restoiMt^n to health. 

Tieafnieut of chroii^w awJ tmofubfr gout — thf gninol ntonfigriiiriit of the 
(louhi^sfafc . — The fun^lamental aim of a rational treatment of chronic gout 
iSust always be to diminish the incidence of the diathesis on the consti- 
I tution. According to the view set forth in this article tlie essence of* the 
guilty diathesis consists in an enduring tendency to the accumulation of 
urates in the bodily fluids and to their prccipitiition as crystals of sodium 
bfuratc in the tissues. , 

The means we possess of influencing the factors which govern the 
piccipitation of sodium biuratc in the body may he divided into those 
'\hich belong to the dom.aiii of diet .and regimen, and those which consist 
m the administration of medicinal siibstiinccs. 

mol irgunni. — It has been fhowii that one of the main factors in 
. <lctcrmining uratic prccini tuition is the percenUige of urates in the medium. 
Other things being equal, the larger the proportion of urates present, the 
irlier and more abundant will be the deposition of the crystalline biuratc. 
Our power of controlling this factor lies almost entirely in the direction 
“f regulation of the diet. Numerous scries of experiments have l^cen 
umde on the effect of diverse kinds of food on the production and excrc- 
. tion of uric acid. Jhe point of chief th crape uticiil interest which has been 
clearly made out is this : that the ingestion of largo quantities of proteid 
matter is attended with an increased production of uric acid, and vice 
It does not appear clear that proteid substances derived from the animal 
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kingdom differ in this respect from those derived from the vegetal »le 
kingdom. Nevertheless, inasmuch as the commonly-used articles of 
of animal origin — such fjs butcher's meat, poultry,* game, fish, eggs, and 
cheese — are richer in protcid stuff than the commonly-used articles of 
vegetable origin — such as bread, oatmeal, rice, potatoes, and garden 
produce — it is true that a vegetable diet is less productive of uric acid 
than an animal diet. The most trustworthy experiments indicate^ that 
fat, starch, and sugar have not the least direct influence on the production 
of uric acid \ but as the free consumption of these articles naturally 
operates to restrict the intake of nitrogcnoiw food, their ^use has indirectly 
the effect of diminishing the average production of uric acid. There niav 
be, and indeed undoubtedly arc, other differences between animal and 
vegetable articles of food, and between one article and another of the same 
class, which arc highly important. Articles of diet differ considerably 
among themselves in their digestibility and in their stimulating qualities , 
but in regard to the point under notice, namely, their direct influence on 
the production of uric acid, articles of diet must, so far as qjur pres<iiit 
knowledge goes, bo classified according to the perccntii^c of albuminoid 
matters contained in them. As a rough guide in the choice of food for 
the gouty, the subjoined table may prove useful : — 


Table showing the Average Percentage of Albuminoid Matters contained 
in diverse Articles of Food. 


Animnl Food. 

Albiiiiiinoiil Matter 

Vej'p table Food r 

Albnimnoid Mattel 

Butcliei’s incut . 

19 i)cr cent 

Bread . 

“ 

S ])cr cent 

Powl . 

‘20 

Oatmeal 

li^ ,, 

Game . 

‘2-2 

Rice . 


Fish . 


Green peas . 


I'-KR ■ 

13 

Potatoes 

2 „ ; 

Milk ... 


Cariots and tin ni])s 

1 to 2 

Cheese 

30 „ 

Green vegetables 

i 



and salads 

Fresh finit (ex- 
cluding nuts) . 

1 to 2 „ ; 

0 5tol ,, ' 

! 


In choosing a diet for persons disposed to urqtic precipitations, regard 
must be had of course to the whole condition, and especially to the 
peculiarities of the individual. Nowhere, perhaps, is it more necessiiry 
than in gout to consider the man as well as the ailment, and very often 
more the man than the ailment; nevertheless the general rule of diet 
is, I think, pretty clear. Gouty people should bo .advised to partake 
cautiously of butcher's meat, fowl, game, and cheese— nand to partake as 
freely as their digestion will permit of bread, rice, garden vegetables, 
salads, and fruit. The advantage to be gained from an adjustment of the 
dietary on these lines may be inconsiderable, or even inappreciable, in 



of iiiveyjrate gout ; but it may be of critical moment in th® slighter 
A diminution of oiid or twci grains per day in the amount of 
ui.ites thrown into thfe circulation may make alj the ditferencc between 
the occurrence or non-occurrence of an arthritic attack. 

Alcoholic beverages . — The highly - important part played by certain 
kinds of alcoholic beverages in the genesis of the gouty constitution, and 
111 fos^ji’ing a proclivity to uratic precipitation, has been well established. 
The precise mode in which this adverse inHuence takes oilect is not 
^^L *11 understood. The most trustworthy researches indicate that these 
beverages, in theirjegitinnite uce, exercise no appreciable direct inHuence 
on the quantity of uric acid produced in the body. Nor is their action 
pioportionato to the percentage of alcohol contained in them. Distilled 
spirits have but little influence in promoting gout, and whisky and gin 
less than brandy. On the other hand, tfio richer wines — port, sherry, 
‘Madeira, champagne, Burgundy — and strong ales and stout are highly 
pro\ocative of gouty manifestations. The most wholesome wdnes for the 
goivty arc cli?,rcts and hocks. Fully fermented, mature, and dry wines are 
Ic'^s injurious than sweet and new wines. In gouty persons with a robust 
h.ibit of body a regimen of total abstinence from alcoholic stimulants is 
generally the best. Practical experience, ^however, shows that hard and 
hifst lines on this matter cannot be maintained. A good many gouty 
jiersons, as a matter of fact, fare better with a mialcrato allowance of 


alcoholic liquors than without any. With some cases of this class the 
complete withholding of stimulants fosters a low asthenic type of gouty 
manifestations, which aic more injurious to the general health than frank 
intlanimatory attacks. - The personal experience of an observant patient 
in jegiird to the point.undcr consideration should always bo elicitcHl and 
carefully weighed by the medical adviser. Such experience not infre- 
•<iucntly furnishes valuable indications which may be turned to good 
account in the general management of the case. 

The use of common salt . — It has already been pointed out that all 
sodium Si'ilts act very adversely on the solubility of sodium biuratc, an<l 
greatly promote its precipitition. It has also been shown that the topo- 
graphical distribution of uratic deposits through the body bears a striking 
relation to the percentage of sodium salts contained in the several organs 
•nid tissues. In fact, the chemical evhlence before adduced seems to 
point to the deduction, that if we possessed the power of regulating the 


•proportion of sodium sajts in the fluids and tissues of the system, wo 
should be able effectively to control the occurrence of uratic precipita- 
tions. Our power in this respect, however, is restricted : sodium salts 
I’clong to the physiological constants of the blood, and their proprirtion 
ih»‘rcin can only bo altered through a limited range. These remaiiks 
•ipply especially to the most abundant of them, the sorlium chloride. It 
(I'ls been found, in •experiments on animals, that when common salt is 
given in excess with the food, or injected into the veins, the surplus is 
the most part quickly removed by the kidneys, and thus increase 
of Its percentage in the blood is but small and transient. And, conversely, 
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when ttncraals are fed with food abnormally poor in salt, ^ there but 
a slight falling-off in its proportion «n the Mood. The blood clings Avith 
great tenacity to its proper percentage of sodium chloride; and the* 
experimental evidence indicfites t^at in case of a threatened salt-famine 
within the economy the blood has the faculty of supplying its necessities 
by extracting salt from the loss vital fluids and tissues : contrariwiie, m 
case of a glut of s«alt in the blood, the overplus is temporarily joassed 
over into the serous cavities until such time as the kidneys have succeeded 
in restoring the normal equilibrium. These observations lead to the 
inference that hy lessening the iriUikc of ©salt with tfee food we should 
only abate its proportion in the blood to a slight degree, but should 
diminish its proportion in the synovial fluids and fibrous tissues con- 
siderably. Acting on these opinions, I have been in the habit for some 
years past of advising goutyt patients to restrict their use of sodium 
chloride as a condiment, and to substitute for it, as far as practicable, the 
use of potassium chloride. Speaking from a considerable experience, I 
can affirm that the potassium chloride acts beneficially oi^ the g(Aiity 
system ; it is as harmless as common salt, and not unlike it in flavour . 
it may be used dietetically the year round as a table salt, either alone oi 
mixed with a fourth part of common salt, or it may be administered in 
solution in water in the dose of ten to twcTity grains three tinn’s .i 
day. I have seen such a plan of treatment followed out for yeai!', 
apparently with the effect of preventing or diminishing the recurreiiee 
of arthritic attacks, and of removing the various manifestations of 
irregular gout. c 

Adnnnldtaiioa of mcdidml suhdoareti. — The medicinal agents which 
have been chiefly employed in the treatment of gout, with a view of con- 
trolling the tendency to uratic precipitation, are the alkaline carbonates 
tilt salicylates, the carbonate of lithia, piperazine, and the ivaters of mineral- 
springs. 

Alkalies . — Alkaline substances are largely employed in the treatment 
of gout, both as pharmaceutical preparations and as components of mineial 
waters. It is widely believed that the alkaline carbonates administcied 
internally, by increasing the alkalescence of the blood, enhance its solvent 
power on the matei-ial of gouty deposits, and thereby delay or prevent 
their formation. The experimental evidence before adduced entirelv 
destroys this hypothesis. It has X^cen conclusively proved that alkal- 
escence, as such, has no influence whatever on ^.the solubility of sodmni 
biurate. It has, moreover, been shown that the addition of an alkalmr 
carbonate to blood-serum impregnated with uric acid produces no apjnr- 
ciablo effect on the ])rocess of maturation, or on the advent of precipita- 
tion of the crystalline biurate in the medium. The use of alkalies m 
gout has been advocated on another ground. It is held, in a vague sort 
of way, that there is an undue prevalence of acid ip the gouty system, 
and that the blood is less alkaline than it should be. In some quarters 
itftis oven believed that this is the primary vice of the gouty state, and 
that there exists a so-called “ acid dyscrasia ” which dominates the whole 
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t oiilition. ^ have been at some pains to ascertiiin what foundation there 
for this belief, and have found very little of any kind, and none that 
1 , really valid. In «he numerous examinations of the blood in gouty 
subjects made by Sir Alfred Garrod, tiie serum was invariably found to 
l»c alkaline, never acid or even neutral. But he remarks that there is 
ofteb (not always) a marked alteration in the degree of its alkalinity, and 
that cases of chronic gout the serum sometimes shows a near approach 
U) neutrality. It is, however, obvious that observations on the alkalinity 
o{ tiie blood have no validity in regard to the point under consideration 
unless they arc made on case* of gout pure and simple. Gout is often 
loniplicated not only with jiyrexia, but with serious secondary lesions 
in the kidneys and joints, which lead to a profound cachexia. These 
secondary lesions liring with them blood changes of their own, Avhich are 
Init remotely connected with the primar^i disorder, and have no bearing 
(tn the etiology of uratic precipitation. In the last few years some exact 
i|n.intitativc measurements have been made of the alkalinitv of the blood 
].<4h in henjth and in disease (6, 7). These researches indicate that a dimin- 
I'^licd alkalescence of the blood is a common pathological deviation, and 
‘h.it it occurs in a variety of conditions which have no relation to gout 
-namely, in pyrexia, diabetes, carcinopia, acut(‘ rheumatism, ameinia, 
nk.emia, and apparently in every kind of general cachexia. These facts 
id considerations suffice to show that, in the jirescnt state of our know- 
(Ige, the belief in an aci<l dyscrasia in gout lests on a pure assumption. 

I^astly, the use of alkalies in gout is advocated on the grouml that 
icy hicilitate the task of the kidneys in sejiarating uiic acid from the 
lood. The expeninentid evidence hitherto adduced on this ])oiiit is so 
opejessly contradict'Jiy that no conchrsion can be s;ifcly d(*duced from it. 

Clinical experience on the use of alkalies in gout speaks with a doubtful 
nice. I think I may say that few practitioners have employed alkifline 
iMiicdics in gout with more determination than myself In years gone 
y I have repeatedly administered the bicarbonate and citrate of potash 
oiitinuously for three and four yeais, and in sufficient doses to ijiaintain 
he urine persistently alkaline, yet in these very cases 1 have seen the 
r thritic atUicks recur with apparently unabatcul regularity. 

— In recent years the salicylates have been largely tried in 
he treatment of gout, both in this country and on tin; (’ontinent. The 
hnical evidence us to their efficacy is very contradictory. The use of 
lie salicylate of soda is ppen to the same objections as lie against the use 
»f .ill soda salts. The stimc objections do not ajiply to the salicylates of 
ithia and potash. 

Salts of lilhia ami piperaune . — Lithium salts were first introduced 
nto medical practice by Sir Alfred Garrod, and they arc now extensively 
niployed in the treatment of chronic gout. The preparations most 
-onimonly employivl arc the carbonate and citrate, which arc given either 
'imply dissolved in water or in the guise of an effervescent water, as 
"lithia water,’* conUiining five to ten grfiins in the pint. Piperazine ris a 
more recent introduction, and is administered in the same ways and in 
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similar doftes. Carbonate of lithia and piperazine have been racommemlcfi 
for the treatment of gout expressly Q)n chemical grounds. Watery .solu-* 
tions of these substancos possess a considerable ^Ivent power on fi^c 
uric acid ; and it has been inferred from this fact that their administration 
internally might exercise a favouring influence on the solubility of sodium 
biurate in the bodily fluids, and thereby tend to prevent the formation 
of uratic deposits. This inference docs not, however, appear pf) Ijn 
justified, because the solvent relations of free uric acid and of sodium 
biurate are widely different. It was found experimentally that the 
addition of carbonate of lithia or piperazine^ in the proportion of O'l per 
cent and 0*2 per cent, to blood-scrum or synovia, had not the slightest 
effect in enhancing the solvent power of these media on sodiunl biurato, 
nor the slightest effect in retarding its precipitation from scrum and 
synovia artificially impregnated’ with uric acid. If these bodies have 
any beneficial action in gout it is certainly not due, as has been supposed, 
to their solvent action on the material of gouty concretions. 

Minend Springs . — The facts set forth in the preceding portion of t^im 
article respecting the solvent relations of sodium biu^ate have an im- 
portant bearing on the use of mineral springs in the treatment of gout. 
A considerable number of the springs to which gouty patients resort are 
strongly impregnated with sodium salts ; and it has been conclusivtdy 
shown that all the salts of sodium exercise an adverse influence on the 
solubility of sodium biurate, and hasten its precipitiition. It is not, 
therefore, surprising to learn that not infrecjuently the first effect of 
those waters on a gouty patient is either to provoke a downright attack 
of gout, or to aggravate the symptoms under which he was suffering 
This event is now recognised by many physicians) practising at these 
spas as a thing to be looked for ; and experience has taught them the 
necessity of caution in regard to the quantity of the waters to 1)0 taken 
by new-comers. They comfort themselves and their patients, however, 
with the assurance that this preliminary storm is a necessary prchule to 
the calija amendment which is to follow. There is, no doubt, some 
foundation for this idea. It is no fiction that a gouty man, tormented 
by symptoms of irregular gout, is relieved by a regular arthritic attack. 
It may bo presumed that this relief arises from the complete, or approxi- 
mately complete, precipitation into the structures of the joints of the 
urates floating in his blood and lymph. The urates arc thereby almo.st 
as effectually removed from the vital fluids as if they were eliminated 
by the kidneys. But it must, I think, be allowed that this is a rough 
mode of cure, and that it brings with it serious pains and perils of 
own. My impression is that gouty persons should either entirely avoid 
sprijngs which owe their activity to sodium salts, or should use them 
very sparingly ; it is difficult to believe that they can do any direct good, 
and easy to believe that they can do direct harm. If* they do any good 
at all it must bo indirectly, by acting on the liver and the intestinal 
traat. 

There are, however, other springs of high and growing repute in the 
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treatment of gout which are not open to these objection's. Th^e springs 
^oiAain no sfcda, or traces only ; ant^the sum of their mineral constitu- 
ents does not exceetj that which is often present in ordinary potable 
Liters. They contain for their principftl ingredient a little carlx)nate or 
.iilphate of lime ; and it is very doubtful whether the whole of this is 
ah^grbed into the blood : most of it probably jiasses out inertly with the 
f.eces. In fact, springs of this class may practically be considered as 
(Mnii\Sdcnt to ordinary drinking-water, except that several of them have 
the .idvaiitage of being thermal. Among springs of this class may be 
mentioned : in our own country, the waters of Buxton, B;ith, and Sti-ath- 
perter ; in Germany, the waters of Gastcin, Wildbad, Pfetlers, and the 
Saucrling spring at Carlsbad ; in France, the waters of Aix-lcs-Bains, 
Cniitrexeville, Vittel, and Bareges. Now there can be no reasonable 
tloiibt that the efficacy of these springs has nothing to do with their scanty 
. miiicnd ingredients, but depends essentially on their watery constituent. 
Thev are drunk freely, and on an empty stomach. Their action would 
l)c to dilute the blood temj)orarily, and lower its percentage of urates 
an(\ sodiuni salts. This effect would tend to retard or prevent uratic 
precipitation, anc> thus give the defective kidneys additional time to over- 
take their arrears in the task of eliminating uric acid. 

It may 1)0 asked whether the drinking of wat(‘r at home would not 
answer as well as resorting to a mineral spring. Tlie inference fi*om the 
foregoing observations is that, other things being ccpial, the beneficial 
loults would 1)0 the same. But the “other things” never are “e(|ual.” 
It would scarcely be pijjictictible for a man going about his usual business 
to drink eight or ten tumblers of water on an empty stomach every day 
fill two or three weeks : at a watering-place the visitor has notliing else to 
d<T than to attend to *his “cure.” Moreover, in getting away from home 
^ tlic invalid leaves behind him the worries of his daily life, and has 4.he 
adsantage of change of air and scene, a siilutary modification of diet, 
and abundant leisure for outdoor exercise. These collateral influences 
lielp to raise the general level of health, and rpiickcn the action^ of the 
secretory cells. Besides, the waters of mineral springs arc not merely 
Used in the way of drinking; they arc also used in the way of baths and 
'aiious kinds of douches; and the proper hydrothcrapcutic treatment is 
iHually supplemented by shampooing, pa.ssive motion of the sti ironed 
jumts, electric baths, hot packs, and other appliances, all of which arc 
of great service in chronic gout. 1 do not think, therefore, that gouty 
jKiticnts, if they can affdrd the time and expense, should forego the ad- 
vantages of the time-honoured practice of a visit to a mineral spring. 
At the same time, a word may be said in favour of a more systematic 
use of water in the everyday life of the gouty. I have observed tjiat 
^ome gouty persons are very spaniig in their use of diluents ; such 
persons should be encouraged to be habitually more liberal in this respect. 
In a few cases it might even be possible to imitate, with plain water, the 
regular two or three weeks’ course at the spa, and to repeat this course 
twice or thrice a year, as a prophylactic measure. 
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Generckl hygienic managemevt . — Sedentary occupations and idle habits 
of life are highly injurious to gouty persona, and tend stroSigly to pio, 
yoke recurrent arthritic^ attacks, and to engender* the various irref^ulm 
manifestations of the disease. Gouty patients should be encouraged to 
lead an active out-door life ; they should take exercise systematical! v in 
the open air in the way of walking, horse-riding, or driving ; and shoiilti^ 
as far as practicable, avoid heavy dinners and late hours. Due forcMglu 
should be exercised to evade anxious and worrying engagements, atul to 
guard against undue mental or bodily fatigue. The body should lx* 
clothed in light flannels, and the action />f the skin ^ promoted by tin' 
use of baths and friction. Gouty men are often disposed to be neinotic, 
and torment themselves with vain ponderings over their symptoms. It 
is not, therefore, desirable, unless there be some special reasons, for them 
to relin({uish their occupations^ and lapse into a life of idleness. 8onn‘ 
persons adopt the practice of taking a tumbler of hot water, or some hot 
diluent, on going to bed at night and on rising in the morning. I believe 
that this practice is a wholesome one for gouty constitutions, and tends 
to clear the blood of uratic impurities. ' * 

Local treatment of gouty affections . — As a rule the lotal manifestiitioib 
of chronic gout are most effectively combated by means directed to 
diminish the general incidence" of the gouty state, but sometimes they 
call for separate treatment. The thickening, stiffening, and aching about 
gouty joints often persist long after the inflammatory movement h.is 
passed away. In this condition relief may be given by topical mcasme.'' 
Among the means most in vogue for this purpose arc : — Painting the 
joints with iodine, persevering use of wet compresses, friction with 
stimulating liniments, shampooing and passive motion, and the ap])Ii(‘;i- 
tion of flying blisters. Hot mineral baths, douches, and galvanic 'h.iiii^ 
have also been employed in such cases with conspicuous success. Suh- 
cutancous tophi in the neighbourhood of joints sometimes become t(‘ire 
and painful, and interfere with the movements of the adjacent articul.i 
tions. ^It has been asserted that the persevering application of jilcdgct- 
soaked in solutions of carbonate of lithia or carbonate of potash to siuli 
enlargements has some effect in reducing their size and in dissolving out 
the urates contained in them. It is not desirable to puncture or cut 
those swellings, jis such procedures are very apt to leave behind them 
indolent sores Avhich are very difficult to heal. Sometimes such toplii 
burst spontaneously, and form indofent ulcers, which occasionally p(*nc- 
trato into the joints, and discharge a purulent sanies mixed with uratic 
crystals. The most effective way of dealing with these ulcers is to nu 
merse the part for some hours daily in a large can of warm water, wit It 
a ylow of dissolving out the offending urates. I have seen a siniilai 
mode of treatment afford great relief in cases where uratic deposit" 
encrusted the heels or palms, thereby causing jjain and hinderiui: 
locomotion. 

It is not always desirable to interfere too actively M'ith gouty affection- 
of the skin ; they often appear to operate as a sort of safety-valve to the 
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.f(»ntv system ; but sometimes tbe itching and irritation* caused#by them 
iVoomo well fiigh intolerable, ^rid serjpusly interfere with sleep and the 
.rLiicral well-being of tjie patient. In such cases ^constitutional measures 
must be eked out by local means. Soiutioii of l)orax with glycerine, 
iM.iacic acid in vaseline, lead lotion, zinc ointment, bismuth and starch 
powder applied to patches of gouty psoriasis, eczema, or prurigo often 
atiord great relief. In the case of dry eruptions, associated with much 
Itching I have found the solid parattin a valuable resource. A piece of 
haul paraffin of the size of the thumb is pared down to a smooth surface 
with a penknife, and the itching surface is rubbed over morning and 
cNcning with this, so as to leave a delicate coating of paraffin on the 
skin. It is a perfectly cletfnly and wholly invisible application ; and 
probably acts by protecting the cutaneous surface against the contjict of 
the atmosphere. 

William ItoiiKirrs. 
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DIABETES MELLITUS 


Synonyms. — Ihnhetns ; Saerharine diahefrs ; dUfro^niiii ; , 

Diairhu’O urinosa ; Polynrut. 

• 

Definition. — A con.stitutional disease characterised by the persistent 
pasNigt; of glucose in the urine. 

History. — In the papyrus Eber.s, which is a copy of an l^gyptiaii 
inrdicid compilation already old in the time of Moses, there is mention 
fd' ]»olyui‘ia, and it is hard to conceive that such a marked departure fi’om 
.in alth could at any time have escaped observation ; yet no notice of it 
to be found in Grcetc writings earlier than those of Aretjeus of 
^ ■4)padocia {circa A.D. 150), who is supposed to have been a con- 
i»’in|)orary of Galon, and was probably also a Roman physician. ITis 
'h‘>cnption, like that of the unknown Egyptian priest, or that of Gakyi, 
^'iio wrote at length upon the disease, lays stre.ss only on the polyuria 
•md thir-st. The importiint fact that the urine contains sugar appeiirs to 
escaped the notice of all early European writers ; nevertheless, if 
"e may trust some passages of the Ayur Veda {circa A.D. 500) it w^is 
^uowu at that time to the Hindus. In a Cingalese writing of the fifteenth 
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century tliabetes' is undoubtedly referred to as “ madu mehe,” or 
urine, so that in this respect Euro 7 )ean knowledge lagged ikadly behuul, ' 
for it was not until 1679 that our countryman.. Willis mentioned that 
the urine of diabetes has a sweet taste. A century later Dobson (»f 
Liverpool demonstrated the presence of sugar, which discovery 
impressed Cullen, that ho would hardly allow that this was not true of 
all cases of diabetes ; and not until the present century has the dis- 
tinction been firmly established which we recognise in the names tinf/W/ s 
insipidus and diabetes mellitus. 

Etiology. — The mean annual mortality from diabetes mellitus m 
Europe does not exceed 5 per 100,000 of persons fiving. But witlnn 
this area considerable variations maybe noted: for example, in Paiihi 
the figure is as high as 14; in Malta 13; in Copenhagen 7; in London 7 
in Vienna 4, and in Naples 3. ^ In the whole of England it is 7, in IrcLind 
3, in Scotland 2, in Norway 2, in Prussia 2, and in Italy 1 ‘S. Dialictr^ 
is said to be extremely common among the educated and comniorcial 
classes of natives in India and Ceylon, while it is unknown among tin 
Chinese and Japanese, and the negroes of Africa. This immunity of’tlu* 
negro appears to persist, partially, at least, in AmerieJ'; for Prof. Tvhoii 
of Philadelphia has stated that he has never met with a case in thenegr<i, 
although he has modified the’ inference to be drawn from his personal 
experience by informing me that he has since heard of two examples in 
the practice of a coloured physician. 

American authors claim that their national statistics prove tlin 
annual rate of mortiility from diabetes for all rapes to be much lower 111 
the States than in Europe ; it will be interesting to see whether tlib 
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-ujji*nority is maintained as the condition of the* large towns becomes 
<aorc and mVe comparable with tha% existing in Europe ; and especially 
hen their municipal* statistics shall have been, placed upon an equally 
^iti‘^factory basis. • 

In France the disease is said to prevail extensively in Normandy ; 
in kidy it is apparently more common in Tuscany than in other parts 
of the kingdom. 

h?cudamore was certainly mistiiken in the assertion that the Scottish 
people are specially liable to diabetes ; and his unsupported statement, 
completely contra<Jicted iis it is by the Ilegistrar-Generars Iveports, would 
not call for any protest had it not been quoted and accepted by Hilton 
F.igge, who founded upon tHis supposed })re^'alellce, taken together Avith 
ilie known rarity of gout in Scotland, the wrong conclusion that gout 
and diabetes are in nowise related. « 

' All observers are agreed that Jews are specially liable to become 
diabetic. There is some reason to believe that modern life is in itself a 
ca^se of diabetes. In his admirable statistics for the city of Paris,' Dr. 
IJcrtillon has demonstrated that the mortjility from dialietes is high(*r in 
all the yyea\t\mir*anondm(nn€nts , while in India and Ceylon it is among 
the educated and commercial and not among the labouring classes that 
the numerous cases of dialietes occur. A person belonging to tlie richer 
elapses ill toAvns usually eats too much ; spends a great part of his life 
indoors; takes too little bodily exercise, and overtaxes his nervous sysUun 
III the pursuit of knowdedge, business or ])leasure. Although there are 
iiMiiy exceptions to siuiii a description, it is a perfectly accurate account 
ot large classes, and especially of the Avcll-toalo »Jew, w'ho raises himself 


' ’J’\uiE showing the A\(.Ma}'c Animal Mortality iroiii Diabetes i)i*r 100,000 ot l*o])nlatioii 
lor e.icli At i (ntth'xsrtucuf of Pans iliiiiiiK tbieo (]um<jneiiiiial iiernnls. * 


N.mu* 

• 

1 lM.'»-0'» 

ISSl-S', 

' 1 llciiiatks 

1 nu\ 11 


■> 

1 1 1 \ory well -to ilo 

ami sc 

_» 

7 


1 * III])|c 

j 

12 

lo 1 W«ll-to ilo 

H'licl lc.\iiie 

.i 

s 

l-'^ 1 

raiiUicon 


«’j 

10 

I 'ixcinlnjurn 

3 

11 

1 '> 1 Hit li 

r il.iis-liourbon 

1 

'1 

14 


4 

. 12 

16 1 Very iicli. 

0 |M 1.1 


13 

20 Uicli. 

''t I-'iinent 

• 4 

10 

12 ' Very \\i‘ll-tu-(1o 

1 ‘'I'lncijurt 

a 


11 j 1*001. 

lOuilly 

j 

S 

11 1 M 

(lolieliiH 

1 

s 

0 1 Vi-ry i)Of)i 

’>0-. r\ciU)ire , 

2 

7 

9 1 Po«)r 


1 

0 

1-1 H 

r.issj 

2 

12 

18 1 Iticli. 

JptlKDnllos 

3 

S 

14 1 Wcll-to-<Io • 

Mmitinartre 

1 

7 

9 Vciy jMjor. 

OiiUes-rhaiimoiit 

1 

4 

7 


2 

5 

s 1 

All Paris 

4 

8 

13 

Males 

3 

10 

15 * 

rrm.ales ..... 

2 

6 

10 • 


VOL. Ill 


O 



198 


SYSTEM OF MEDICINE 




easily by^his superi(|| mental ability to a comfortable social posil;joi^ 
and notoriously avoids all kinds of bodily exercises. »» ' 

The excessive use of, sugar as food is very gei.erally believed to be 
a cause of this disease, although "It is not easy to see how it acts. "Jlio 
fondness of Jews for sweet things has been suggested as one explanatKjn 
of the frequency with which they become diabetic ; and local practitimieis 
in Persia, India and Ceylon are accustomed, rightly or wrongly, to^attii- 
bute the disease to abuse of sweetmeats and sweet sherbets. Even the 
exclusive employment of vegetable food has been blamed for the same 
reason ; and Charcot stated that temporayy glycosurii^ is often observed 
among the novices at La Trappe. But in Mauritius and British Cuiami — 
countries in which the people are chiefly employed in the manufacture of 
sugar, in Africa where the sugar-cane and other sweet fruits and 
vegetables form a large part the diet of the natives, and in Ireland 
where the food of the peasantry is mainly vegetable, the disease is‘ 
relatively rare. As little valuable are the opinions that beer-drinking and 
cider -drinking are efficient causes : the deaths from diabetes in Jhc 
cider -drinking counties of England are below the average, while tin* 
kingdom of Prussia, which probably stands at the hea& of the beer-con- 
suming countries of Europe, has but a low diabetic mortality. 

No age is exempt, but diabetes occurs most commonly in the fifth 
decade of life, being rarer at its two extremes. Cases have been observed 
in infants a few weeks old, and in aged persons over eighty. The greatest 
mortality is between the ages of fifty-five and seventy-five — that is sonu' 
years later than the period at which it most frrquently supervenes, for 
elderly diabetics arc able to sustain the disease for many years. 

The different incidence of the disease in the twp sexes is very marked 
in tables ^ which include deaths at all ages, being in the proportion o? ') 
males to 2 females • but when the cases are analysed so as to admit ot, 
comparison at the several periods of life, this difference is seen to be 
much less in childhood and extreme old age when the figures are moi(‘ 
nearly, equal. 

Heredity is an influence too well attested in certain instances to 1)e 
doubted ; thus in one example diabetes occurred in eight members of one* 
family extending over three generations. 

It is also not uncommon to meet with a history of insanity^ j^^dhisis, oi 
gout among the relatives of diabetics^ 
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Obesity is supposed by many persons to favour the occurrence of 
uliaWcs : iitidoubtedly the coincidence is common enough, but the opinion 
of Kisch, that it directly arises from the muscles becoming so infiltrated 
with fat that they are thereby unabl<f to do their share in the destruc- 
tion of sugar, is open to doubt. It is more probable that obesity is 
the ‘Outcome of similar general conditions. Where the supply of carbo- 
hydrates is in excess of the demands of the tissues or of their consuming 
capaSty, it is stored as fat ; and if wc regard obesity as an indication of 
such an excess, it is not difficult to suppose a further stage at which, the 
limits of fat-storqge being re<iched, the surplus sugar circulating in the 
l)lood passes out of the body by the kidneys, and glycosuria, transient 
or permanent, ensues. The* excessive supply of carbohydrates, whether 
in the form of sugar, vegetable food, or beer, does no harm in the absence 
of the essential causes of diabetes ; the e^c^ess is stored up as fat, or may 
•even appear in the urine as a transient glycosuria. But when an excess 
of glucose, greatly beyond the power of the organism to utilise, is 
constantly poured into the circulation, we have the condition set up that 
we call diabetes ; this must appear all the more rapidly where the 
carbohydrate supply is already very great. 

The exact relation of gout to diabetes is an open question. No one who 
has an adequate clinical knowledge of the two diseases doubts the fre- 
(|uency of their association. It is possible that an acute attack of gout 
may be the direct cause of the onset of diabetes ; but it is not clear that 
the gouty diathesis in itself disposes to diabetes except in so far as it 
IS evidence of the patjiological results of modern civilisation in certain 
individuals. There arc many gouty families and more gouty individuals 
in whom the diathesig has its most typical expression without resulting 
inllie production of diabetes. 

, The list of the ivimeduite cames of diabetes is a very long one, but in 
most instances the relationship reposes on too well established a basis of 
clinical evidence to be rejected. 

* 111 the first place comes the long catalogue of injuries, such as Railway 
accidents, severe contusions of the head, spine or abdomen, violent 
muscular strains, and lightning stroke, which are so frequently followed 
after a longer or shorter interval by diabetes. In all these cases the 
disease is probably produced by some derangement of^^he innervation 
of the liver. , 

. Closely allied, therefore, to these are the rarer examples in which the 
disease is actually associated with some coarse lesion of the medulla ; as, 
tor example, where this structure is implicated in a new growth, or 
mvaded by sclerosis (tabes dorsalis, insular sclerosis) ; or where it occurs 
in the course of insanity, epilepsy, or Graves’ disease. • 

Possibly we ought to group under nervous influences those cases 
which have been aty’ibuted to climacteric disturbance, excessive sexual in- 
dulgence, and the action of certain poisons; for example, chloroform (Fort), 
bromide of potassium (Weber). 

In the second place, but in quite a different category, come the 
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cases which follow t]|e various acute infectious diseases, among wljieh 
numerous well-attested examples fihave been recorded as sequels oi 
enteric fever, diphtheria, tonsillitis (?), influenza, acute rheumatism, 
malaria, and syphilis. Insufficient attention has been paid to the 
possibility of diabetes having in some cases a microbic origin. Charriu 
and Carnot have proved that it is possible to render a dog diabetie ])y 
injecting infective fluids (bacillus coli, bacillus pyocyaneus and streptococci) 
into the pancreatic duct ; and it is probable that the acute infective 
diseases diminish the resistance of the pancreas to the invasion of those 
organisms which occur so abundantly in the intestine. , 

There is no evidence at present of any specific microbic cause foi 
diabetes; but in connection with this aspect of the subject I may refer 
to the many examples of diabetes occurring in husband and wife, which 
have led some writers to speculate on the possibility of its transmission 
by contagion (Dr^fous, Gaucher, Labb^, Letulle, Schmitz, Kendu). 

We may group with the above those cases which have been recorded 
in connection with pancreatic cancer, cysts, and calculi. ^ 

In a third class must be placed the cases which have their apparent 
starting-point in pregnancy and parturition, as their ex'planation remains 
obscure. 

Beside the above, are the cases associated with abscess of the liver, 
malignant disease in the abdomen not involving the pancreas, exposure 
to severe cold, and the ingestion of cold food (ices) or iced drinks. 

Pathogenesis. — Diabetes has been already defined as persistent glyco- 
suria. By this wo mean the constant presence ofi glucose in the urine in 
quantity sufficient for discovery by ordinary tests. Glucose (G^^H^.^O,), 
now regarded as a ketone of a hexatomic alcohol, exists in two modificfi- 
tions, dextrose and Ijevulose ; but it usually occurs in the urine only asTihe 
former, laevulose taken as food being excreted as dextrose. The sucroses, 
(Ci 2 H 220 j^). 7 — cane-sugar, maltose, and lactose (the last two are physiologi- 
cal products, and lactose is occasionally met with in the urine of nursing 
Avomeij^ — are held to be constituted by the union of two molecules*' ol 
glucose with loss of HgO, and are called disaccharids. Stfirch, dextrin, 
and glycogen are polysaccharids formed by the union and dehydration of 
several molecul^ of glucose. Under the influence of ferments or the 
action of dilute%icids this process is reversed, and the complex molecule 
of starch is split up and hydrated to form maltose or glucose, as in ordinary 
digestion. 

Traces of glucose are met with constantly in normal blood (0‘5 per 
mille), and corresponding traces can be detected in the urine by concen- 
trating a large bulk ; but it is not with these small quantities that we are 
concerned in diabetes : in this disease the blood contains excess of sugar 
{as much as 0*5 per cent) and the urine is loaded with it. 

The first light thrown upon the pathology of glycosuria was the dis- 
covery by Cl. Bernard (1849) that the liver after death contains sugar; and 
hj^ inference that the liver is a sugar-forming gland has withstood all the 
^^i(jjg 5 ^,to which it has been subjected. Bernard's researches did iu)t 
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>,top here \ l|e found that the liver stored carbohydrates in tffe form of 
Glycogen, and he believed that this* substance was converted into sugar 
iiiider the influence of* a diastatic ferment conti\med in the blood : more- 
over, by means of puncture of the floor of the fourth ventricle he suc- 
ceeded in determining such an excessive production of sugar that the 
excess passed into the urine. According to Bernard, carbohydrates are 
id)so4)ed from the intestine as sugar, and arc carried by the portal vein 
to the liver, where they are stored as glycogen. This stored material 
is given out gradually as it is required to meet the needs of the economy, 
being converted kito glucose ‘and carried by the hepatic vein into the 
general circulation. ^ 

Bernard’s views have been opposed with great ability and pertinacity 
l)y Dr. Pavy, but, in spite of much effective criticism of his methods, 
the result has been to leave his conclusions*substantially intact. Bernard’s 
'doctrines have found followers able to demonstrate the truth of his state- 
ments by more exact means ; and at the present time the only important 
iiKxlification towards which opinion seems to tend is the rejection of the 
agency of a glycqgenic ferment in the liver in favour of the conception 
of glycogenosis as a direct and normal function of the liver-cells. 

Dr. Pavy thinks that glycogen may be converted directly into fat; and 
there is good ground for his inquiry into the fate of the great excess of 
glycogen found in the livers of vegetable-feeders, for the blood of these 
animals contains no more sugar than does that of flesh-eaters, although 
their store of glycogen is so much greater. Pavy has made an interesting 
oljscrvation on the presence of fat in the intestinal villi of a long-starved 
ral)l)it, which suggests that starch may be converted into fat by the 
epjjhqjium of the intc»tinal villi; and he thinks that it shares this function 
with the liver-cells. 

• That carbohydrates are not the only possible sources of sugar is 
provefl by the presence of glucose in the blood of animals fed on lean 
meat only; and our clinical experience of diabetes proves but too 
fieipiently how large a quantity of sugar may be excreted by patients 
^^hosc diet contains very little carbohydrates. Seegen believes that 
•^ugar is formed from peptone, and on insufficient grounds denies that 
glycogen is its principal source; and Pavy has shown. that sugar may 
be artificially produced from proteid matter. It is certain that sugar 
C'aii be formed from the proteid of the food and from the tissues; and the 
•question whether it is clerived from the proteid molecule by splitting 
ofl, or whether the molecule is first completely broken down and then 
built up again as carbohydrate and urea, is one which need not detain us; 
the latter view has, perhaps, the greater weight of authority. The seat 
this process, or the agent which determines it in the body, is rfot 
definitely known ; but it is assumed that it takes place in the liver, and 
that the liver-cells •effect the conversion. But what becomes of the 
^^igar poured into the circulation ? 

. Under the influence of Liebig’s teaching it used to be believed tlfcit 
glucose was burnt off in the lungs and excreted as water And COg, the 
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process sifoserving the maintenance of the body temperature. Butn of 
late years the seat of this destrucMve process has been shifted to tlK/* 
muscles, which are said* to store up glucose in tAie form of glycogen, 
to bo utilised when in action. This view is supported by the disiippear- 
ance of glycogen from muscles which have been tetanised by strychnine 
poisoning \ and by the destruction of sugar in the tissues proved to take 
place by comparison of the amount contained in arterial and Vj^nous 
blood respectively. 

While Claude Bernard and those who have followed him in the same 
line of research have done much as pioneers, it cannot ibe said that they 
have succeeded in indicating the direction ^n which the solution of the 
problem of the pathogenesis of diabetes is to be found. The most carefnl 
research has failed to establish that structural disease in the floor of the 
fourth ventricle or any part of<’thc nervous system or in the liver is even 
a common occurrence in diabetes. On the contrary, in the early stages 
of the disease these organs appear perfectly healthy ; so that if they ))(*. 
primarily concerned, diabetes can only be regarded as a Junctional dimy(‘ 
of the nervous system. ^ 

Besides the “ diabetic puncture ’’ the following experimental lesions 
of the nervous system are said ,to be followed by glycosuria : — 

(i.) Injury to the vermiform process of the cerebellum : (ii.) Section 
of the spinal cord at various levels : (hi.) Section of the anterior cervical 
nerve -roots : (iv.) Section of the posterior cervical nerve -roots : (v.) 
Artificial neuritis of the first pair of dorsal nerves : (vi.) Destruction of 
the superior and inferior cervical sympathetic’ ganglia, of the first 
thoracic, and of the abdominal ganglia : (vii.) Section of or ligaturing tli(‘ 
splanchnic nerves : (viii.) Irritation of the right vagus : (ix.) Sectiop i^nd 
stimulation of the central end of an ordinary sensorimotor nerve such as 
the sciatic 

Under the influence of these various lesions the glycogenic function 
of the liver is enormously increased, the (i[uantity of sugar poured into 
the cinsulation far exceeds the consuming and storing powers of the 
tissues, and glycosuria is the inevitable consequence. But the effect of 
these lesions is, as a rule, transitory, resembling in this respect the 
majority of cases of traumatic glycosuria in man. 

It is probable that some poisons produce glycosuria in the sfime way, 
while others are merely converted into redueing substances (for example, 
glycuronic acid), which are excreted in the urine and are there mistaken 
for sugar. 

In 1877 Lancereaux drew the attention of the French Academy of 
Medicine to the changes in the pancreas which, he believed, were con- 
stftntly present in severe cases of diabetes ; and within the last few yeais 
the importance of this communication has been demonstrated by the 
experimental production of diabetes in dogs by extirpation of this gland.. 

Von Mering and Minkowski have found that after this operation the 
aiflmals suffer from glycosuria, polyuria, great thirst, hunger, and rapid 
emaciation ; in fact, all the classical symptoms of diabetes. On the other 
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liaijd, mere obstruction of the pancreatic duct — by ligature or by injection 
•with paraffin (H^don) or asphaltum ^Thiroloix) — is not followed by any 
of these symptoms \ tiior do they occur if a ^mall part of the gland 
be left, even although the duct be i^moved. These statements have 
been subjected to most severe criticism, and the experiments have been 
lepcated in numberless instances, with the result that their accuracy has 
been^ established. It was at first suggested that the operation injured 
tlie solar plexus and so set up nervous diabetes ; but apart from the 
statement of the operators that no such injury had been inflicted, the 
alisence of the s}piiptoms whtn a part of the gland was left contradicted 
tins view. But the most convincing proof that such an injury ciinnot be 

explanation is afforded ‘by the experiment of grafting a portion of 
tlie extirpated pancreas outside the abdominal cavity in the muscles of 
the external walls ; this operation has been successfully performed by 
'several independent investigators (Minkowski, Hedon, Thiroloix) with the 
result of preventing the occurrence of diabetes just as if the part of the 
glfyul had ]^ecn left in place. 

Inspection of the bodies of diabetic patients has proved that altera- 
tions of the pancreas are very commonly present ; their nature and 
fiequency will be considered hereafter.^ It is enough now to know' 
that they exist, and that experiment ami morbid anatomy are not here 
so strikingly at variance as in other theories of diabetes. 

The means by which the presence or absence of the pancreas influences 
the production of glycosuria needs further explanation. Lupine has 
aftbrded the best solutiim of this difficulty l)y the supposition that the 
pincrcas secretes a sugar-destroying ferment, which passes directly into 
the chyle and blood. , He asserts that these fluids in the normal state 
possess such an action to a powerful extent, and that this action disappears 
when the pancreas has been extirpated; but L^pinc^s statements are denied 
by Arthus, Gaglio, and Sansoni : moreover, no one has yet succeeded 
in obtaining such a ferment from the pancreas, and pancreatic extracts, 
however administered, have failed to control glycosuria. The pajicreatic 
hypothesis of diabetes is undoubtedly a great advance towards a satisfactory 
pathology of the disease ; but as in certain cases the gland appears to 
be cpiite normal, it does not cover the whole ground, and it leaves 
room for the old view of its nervous origin, at least in respect of a certain 
proportion of cases. Kaufmann haij suggested a modification of Li^pine’s 
• hypothesis, namely, that^the secretion controls the sugar-forming function 
of the liver ; he believes he has proved by analysis of arterial and venous 
blood in healthy and diabetic animals that the tissues of the latter consume 
<]'^ite the normal proportion of sugar : it was formerly believed that the 
gaseous exchanges of diabetes gave evidence of diminished oxidation, but 
th(! results of later experiments contradict this opinion (Leo, Weintraud, 
Laves), he thcreforfi regards the theory of insufficient destruction of sugar 
untenable. Von Noorden, on the other hand, denies the extra pro- 
.duction of sugar, and finds the explanation of diabetes in diminished 
destruction in the tissues, loss of power to store carbohydrate as fat, and 
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incompete^icy of the glycogen reservoirs (liver, muscles). Ha assumcji as 
a fact that every molecule of albumin breaks up into carbohydrate aiub 
urea, and that for every •gramme of urea 2*8 grammes of carbohydiate 
have been formed in the body; hdhce he concludes that it is impossible to 
show an excretion of sugar greater than may be derived in this fashion. 

He disregards the various authors (Voit, Leo, and others) who have 
shown that there is no decrease of CO 2 production in diabetes^ and 
attaches great weight to the single observation of Weintraud and Laves, 
that the addition of small quantities of carbohydrate to the dietary of 
diabetics raises their respiratory quotient (the proportion of CO 2 to 0) 
much less than in health. Finally, he discredits the results of those 
observers who have found that the sugar is no greater in arterial than in 
venous blood (Pavy, Beck, and Hoftmami, Abeles, Seegen) ; and although 
Chauveau and Kaufmann find that the arterial blood always contains more 
sugar, they do not help von Noorden, as the relation remains exactly 
the same in diabetic as in healthy animals. 

Where the evidence is so conflicting, and the weight of {^aithority„so 
nicely balanced, we may well hesitate before ranging ourselves on one 
side of this controversy or on the other. Pavy believes the intestinal 
villi share with the liver the po>ver to convert carbohydrates into fat, and 
he thinks this power is lost in diabetes ; but the evidence of this power 
rests upon his own observation, hitherto unsupported, of the amount of 
fat demonstrable in the villi of a rabbit after a full meal of oats. Noel 
Paton thinks the oats contain enough oil to account for these appearances 
without assuming for them any less direct explanation. That the carbo- 
hydrates are converted into fat (Pavy) or actually consumed (Lepine) 
before they reach the liver, has not been proved ; .and either view is as 
difficult to accept as the ordinary one that all the carbohydrates are first 
stored in the liver, to be doled out thence in constant, regular measure to 
supply the needs of the body. 

If the liver possess in health not only the power of sugar-formation, 
but some mechanism by which it adapts the amount manufactured and 
passed into the circulation to the current demands of the organism, and 
thus, whether the store of glycogen be great or small, keeps the percent- 
age of sugar in the blood at a constant point, we have only to assume a 
disorder of this regulating function to explain the occurrence of diabetes. 

In diabetes the liver continues c to manufacture sugar constantly, 
utilising for the purpose its accumulated stores 0 / glycogen, which it soon 
exhausts, and afterwards the carbohydrates and albumin of the food; 
apparently falling back upon the albumin when the former are deficient. 
This would constitute what is called over-production, although the amount 
may not exceed the value of the food ingested; but in health the quantity 
of food would probably be less, and the resulting glycogen would bo 
stored up, no more than the required amount of sugar, being manufactured, 
to maintain the normal blood percentage. Thus the hyperglycsemia and 
gljisosuria are due to the excess of sugar which the liver lets pass 
into the circulation, and not to failure on the part of the tissues to con- 



DIABETES MELLITUS 


205 


siin^e a normal quantity. If there were such a diminished «ugar-con- 
ftumption there ought to be ‘a demonstrable fall in the COg eliminated ; 

as has been alrtady stated, the CO 2 output is normal, and the 
.{mount of CO 2 in the blood is not less than in health (Leo). 

Kecent physiological researches have rendered it probable that sugar- 
forrflation is a function of the liver-cells, under the control of certain 
uiide4ermined excito- secretory nerves which, according to Morat and 
Dnfour, are distinct from the vaso-motor nerves. It is quite conceivable 
that this nervous influence may be liberated by various injuries to the 
nervous system, Of by the action of poisons ; and the extirpation of the 
pancreas may also act in some unknown way upon this function, but wo 
are not in a position to do more than speculate upon these possible 
explanations. 

The glycosuria which follows the* administration of phloridzin 
’(CoiH240j(j X HgO), a glucoside obtained from the bark of apple, pear, 
cherry, and plum trees, is said by Minkowski to be genuine, and not due 
to Jbhe presence of its decomposition product, phlorosin, which has the 
formula of sugar^ reduces cupric oxide and undergoes fermentation ; as 
the administration of one gramme of phloridzin was followed by the 
excretion of 97 grammes of glucose, this must be admitted. It is 
l)elieved that the drug acts by altering the renal epithelium so that 
it no longer holds back sugar, and this view, as von Noorden points 
out, reminds us of the old theory of the renal origin of diabetes, and 
suggests that it possibly plays some part in the pathogenesis of certain 
forms of the disease. « 

Cantani’s hypothesis that the sugar of diabetes is a paraglucose 
incapable of subserving the needs of the body, and therefore excreted 
unchanged, has received no support from any recent chemical or physio- 
• logical discoveries. Nor can we say any more in favour of the doctrine 
propounded by Latham, that diabetes is due to imperfect oxidation of the 
muscle-albumin and the formation of sugar by the condensation of six 
molecules of methyl aldehyde. Dr. Pavy^s latest researches have .left his 
improved hypothesis of vaso-motor paralysis of the vessels in the splanchnic 
area exactly where it was ; its place in the nervous theory is now occupied 
Iw the conception of an excito-secretory nerve which controls the sugar- 
forming function of the liver, and which, as we have already seen, may be 
affected by various stimulating or depressing agencies. 

Morbid anatomy. — y he bodies of persons dying from diabetes present 
as many departures from the healthy standard as might be expected in 
the case of a disease in which nutrition is so gravely impaired ; but most 
of these changes are to be regarded as simple failure in the reparative 
processes of the tissues. • 

External appearances, — There is generally wasting and sometimes 
extreme emaciatioi\; but in other cases a well-developed layer of sub- 
cutaneous fat may be present. The skin is thin and harsh, the hair scanty 
and dry, the teeth very defective, and there are frequently traces# of 
^'^hes, or scars of boils and carbuncles. 
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Brains — This organ presents no constant lesion, but was^pormal qnly 
in eight out of thirty-one cases under my own observation. The 
common change is congestion and oedema, with thickening of the mem- 
branes. It is less often anaemic ; ■ sometimes the convolutions are wasted 
and the sulci widened. The brain tissue may contain cavities which 
have been aptly compared to those met with in Gruy^re cheese ; they 
vary in size from a pin’s head to a horse-bean, and seem to dppend 
upon local atrophy from failure of nutrition. The lateral ventricles 
and the iter have been found dilated without any obvious mechanical 
cause. The choroid plexuses may he congested or f^hickened, or may 
contain cysts. 

Of much greater importance are the tumours of the fourth ventricle 
and medulla, of which ten cases have been recorded ; in many of these 
there can bo no reasonable d<?ubt that the diabetes depended directly 
upon the growth. In the same situation also have been observed’ 
examples of softening, of sclerosis, of alterations of colour and congestion, 
and of the presence of corpora amylacea and colloid masses. ,The soffpn- 
ing or sclerosis in this position may undou])tedly cause diabetes, but the 
other lesions are of more doubtful value. The enlargement of the p(Mi- 
vascular spaces, to which Dr. Dickinson drew attention, is only a con- 
sequence of the failure of brain nutrition, as in the case of the cysts 
already described. 

Extensive haemorrhage into the brain occurs rarely. Glycogen is 
present in large quantities in the medulla oblongata and in the sheaths of 
the vessels of the cortex. n 

In the microscopical examination of numerous specimens by mysedf 
no special or characteristic structural changes coiiJd be detected in any 
part of the brain. No minute haemorrhages were found, and the cysts 
already mentioned showed no trace of haematoidin-staining. In only one 
instance did the capillaries of the vagus nucleus seem to be abnormally 
numerous and full of blood. 

Spiral cord . — A certain number of cases of diabetes undoubtedly occiir 
from the extension of disease from the cord into the medulla, and when 
this happens changes characteristic of locomotor ataxia, insular sclerosis, 
or like lesions, are present. We do not possess abundant materials for 
making very positive statements as to the general condition of the cord, for 
examination of it has often been onjitted. The recorded facts point to 
the frequency of secondary nutritive changes ; for example, dilatation of 
the central canal, enlargement of the perivascular sheaths, and locfilis(*(l 
softening. Some recent observations by Sandmeyer and by Williamson 
have indicated that slight atrophic changes may occur in the posterior 
coljimns, chiefly marked by their failure to react normally to staining 
agents, although no symptoms of tabes dorsalis may have been present 
during life. The only case of tumour of the cord Allowed by diabetes 
is one of myxoma of the dura mater recorded by Dr. Shingleton Smith- 
Glycogen is present in large quantities in the spinal membranes and 
sheaths of the vessels. 
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l^erebro-sjfincd nerves, — Three examples have been recorded of diabetes 
Paused by tumours growing from the right vagus ; though in one instance 
(that of Frerichs) the* growth encroached upon, the floor of the fourth 
ventricle. LubimofF has also described a case of diabetes in which 
atrophy and pigmentation of the inferior ganglion of the vagus were 
pres'fent. 

TJJie peripheral nerves may be the seat of interstitial inflammation, 
which is characterised by great increase of connective tissue, with secondary 
destruction of the axis cylinders ; and this change may cause well-marked 
clinical symptoms. The nerrcs of the lower extremities are chiefly 
afl'ccted, hnt any part may be attacked. 

Sympathetic nerves and ganglia. — ^[Changes in these structures early 
attracted the attention of students of the pathology of diabetes, as they 
occur with some frequency. Duncan, in^ 1818, found the sympathetic 
’tiuiik in the abdomen three times as thick as normal. Percy, in 1842, 
described the semilunar ganglia, the splanchnic nerves and vagi, as 
thkkcned f^nd of cartilaginous hardness. LubimofF found sclerosis of 
the sympathetic ganglia and atrophy of their ncrve-cclls. Cavazzani has 
described atrophy of the coeliac plexus. The semilunar ganglia in my 
cases have been four times enlarged, once^ atrophied, and once embedded 
111 a mass of fibrous tissue ; but, as a rule, they were normal, and the 
histological changes the same as are met with in many other maladies, 
although these ganglia are never so greatly enlarged as in diabetes. 

In spite, therefore, of the extent of these changes, they are not to be 
regarded as the cause of the disease. 

Heart. — The myocardium is often pale and soft, more rarely hyper- 
tia^dijed or distinctly, fatty. Pericarditis occurs occasionally and endo- 
carditis sometimes, while coincident valvular disease may be present. 

• Advanced fatty degeneration of the muscular fibres is the characteristic 
change in old-st;inding cases of diabetes. Glycogen granules may be 
found l^etween the muscular bundles. 

Blood. — The appearance of the blood is generally normal;, but at 
times it is loaded with fat, which, after the blood is shed, floats on its 
•surface in a cream-like layer. Under the microscope this fat is seen to 
he present as a very fine emulsion, but the granules run together after 
death to form droplets, and thus give rise to the ajipearance of fat em- 
bolism in the capillaries : this, however, is but a post-mortem change. 

• Tlie red corpuscles are sqmetimes broken down into a granular material, 
and they are generally reduced in number. There may be an abnormal 
abundance of megalocytes or of large mononucleated leucocytes. 

Chemically the blood contains, as a rule, more sugar than it does in 
health, and the proportion may be as high as 4 per mille. The alkaliiyty 
<‘f the blood-serum is reduced in consequence of the presence of acids of 
^loubtful identity, ^-oxybutyric acid and diacetic acid being the most 
probable. The presence of acetone, which may be due to the splitting 

of diacetic acid into acetone and CO^, has been observed, but is ^lot 
constant even after death from coma. 
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Lmgsfr — Secondary changes in these organs are very q^mmon, ,the 
most usual being congestion and cedema. ‘ Next in frequency comes? 
phthisis, usually but, as proved by the case recorded by Roque D^vic, jiot 
invariably tubercular. Lobar pneumonia occurs rarely, but is very acute 
and fatal ; acute broncho-pneumonia is sometimes met with. Small foci of 
softening, abscesses, hmmorrhagic infarcts, and gangrene may be foftud. 
Pleurisy and empyema occur sometimes. Fat embolisms of the pulmanarv 
capillaries have been described, but these are really post-mortem changc^^ 
in the fatty blood. Hyaline fibroid thickening of the vessels occurs as 
part of the tissue changes of chronic inflammation. ^ 

Liver , — This organ is generally enlarged, weighing from 60 to 80 
ounces ; less commonly it is small, pale and soft. It is sometimes fatty, 
often congested, and its consistence may be abnormally firm. It 
frequently presents a certain, amount of interstitial hepatitis, and 
occasionally it may be distinctly ciirhotic. The new growth commences' 
in both the hepatic and portal areas. This form of cirrhosis is sometimes 
associated with bronzing of the skin (Hanot and KSchachmannV Absc 4 }ss 
of the liver is occasionally met with in cases of diabetes, and then is prob- 
ably a causal lesion. Dr. Dickinson has described thrombosis of branches 
of the portal vein, and angiomas formed of dilated capillaries near the 
radicles of the hepatic vein. According to Weyl and Apt the diabetic 
liver does not contain excess of fat, and absence of this substance from 
the hepatic cells has been noticed by Beale and Frerichs. Quincke thinks 
that iron is in excess, but Zaleski estimates it at 0*685 per mille, and 
points out that we have no data to enable us to sjy whether this amount 
is greater than normal or not. 

Spleen . — This organ is commonly said to be small, pale, and, soft, 
less often it is enlarged and congested ; sometimes it contains tubercle ; 
glycogen has been found here as elsewhere. Hyaline degeneration of . 
the vessels has been described. 

Pancreas . — Great interest attiiches to the alterations in this organ, 
since the important researches of Minkowski have shown that its complete 
destruction in dogs is followed constantly by all the symptoms of diabetes ; 
and many papers have been published on the subject (Baumel, Churton, 
Vaughan Harley, Williamson, G. Hoppe Scyler, Hansemann, Fleiner, aiul 
others). Unfortunately we have still a good deal to learn about the 
significance of slighter changes in it;iS structure, and it is possible that, 
while appearing normal to the naked eye, it may be extensively diseased. - 
Lancereaux thought that pancreatic disease was invariably associated with 
the clinical type which he called diabete maigre ; and this association 
is undoubtedly the rule although, since attention has been drawn to the 
nuditer, many exceptions have been recorded, and fat diabetics have been 
shown to present well-marked pancreatic atrophy (Baumel, Lupine, G. 
Hoppe Seyler, Williamson). As to the relative frequency of these, 
changes my notes of 27 consecutive cases give the following results : — 
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Pancrea| atrophied . . . • 13 

„ large and hard • . >. . . .5 

,, large and |oft . , ^ . .1 

„ large ....... . 1 

,, congested (mottled) . . . . . 1 

normal . . .6 


27 

In two cases reported by Fleiner attacks of pancreatic colic had 
preceded for yearg the onset ,of diabetes, which, in fact, did not super- 
vene until cirrhosis had destroyed the entire gland. Several cases of 
cancer of the pancreas associated with all the symptoms of diabetes 
have been published. Other cases are on record of diabetes with cystic 
flisease of the pancreas and with multiple pancreatic abscesses. 

In the morbid specimens examined the lesions described in my 
Bradshaw lecture (1890) have always been found, namely, varying degrees 
of jnterstitial inflammation with formation of large areas of connective 
tissue and new ducts j hyaline changes in the epithelium are constant, but 
probably are not pathological, as they may be found in glands which are 
otherwise healthy. In the earlier stages of the process the gland becomes 
swollen and infiltrated with small round cells. Besides this cirrhotic 
atrophy the gland may undergo fatty degeneration, which leads to com- 
plete transformation of its entire substance into fat. It has been 
suggested that the changes in the pancreas are secondary to disease of the 
cd'hac plexus, but Lust^g and Peiper have shown that extirpation of this 
plexus is not followed by atrophy of the pancreas. 

Stomach . — Although o\ir data arc by no means complete on this part 
of ‘our subject, this viscus is seldom found to be normal. It is often 
, dilated, and shows evidence of chronic gastritis; the mucosa may be 
congested or contain haemorrhages, and is not uncommonly thickened. 

Iiiteslmes . — These share in the congestion and catarrh which arc 
toilnd in the stomach : haemorrhages may be present in the duodenum. 
The large intestine is generally filled with hardened faeces, and occa- 
sionally shows dysenteric inflammation or desquamation of its epithelial 
lining. 

Kidneys . — Although changes in these organs arc undoubtedly secondary 
and variable in kind and degree, they are always present. They generally 
.consist in enlargement and slight fatty degeneration ; less commonly 
congestion is observed, feometimes the cortex is thinned and the organ 
contracted. Tubercle, lardaceous disease, and even gangrene have been 
found. But the only distinctive lesion is the hyaline transformation of 
the epithelium of Henle's tubes first described by Armanni, and nanvjd 
after him. It is not constantly present, and its etiology is still obscure, 
glycogen may be ^found in the renal epithelium, as elsewhere, and 
marked fatty degeneration may be present. Not uncommonly the 
Kidneys exhibit all the characteristic histological appearances of chroiaic 
difluse nephritis. 
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Bladder. — This viscus is usually normal, but may be. ^dilated and 
hypertrophied, while its mucous Hying may be the seat of naemorrhageii 
or catarrhal changes. ^ o 

Sumimnj . — Diabetes is a disease which has so profound an influeiKt* 
upon the general nutrition of the body, that it tends to produce structural 
alterations in the various organs, which are for the most part of a secoiKlary 
and degenerative character. The exceptions are (i.) the tumours aiul 
growths in or near the medulla oblongata and the vagi nerves ; ^ii ) 
few instances of primary liver disease ; (iii.) cirrhosis and other destructne 
changes of the pancreas. The one imp<?rtant addition to the morbid 
anatomy of diabetes which the last few years have yielded is undoubtedly 
the lesions of the pancreas; and we are justified in regarding these changes, 
when present, as the cause of the symptoms in the same sense as granulai 
kidney is the cause of the synyptoms of chronic Bright’s disease. 

Symptoms and course. — Diabetes manifests itself in two princi])a} 
clinical forms — (a) acute, and (h) chronic, which differ in the intensity ol 
the essential symptoms : these are glycosuria, polyuria, thirst, and washing 
— symptoms which are always excessive in the acute and more moderate 
in the chronic form. Acute diabetes usually occurs in jjcrsons under forty 
years of age, and not uncommonly in children or young adults. The 
patient complains of weakness, of thirst, and of passing an excessive quan- 
tity of water. The frequency of micturition interferes greatly with sleep, 
and the want of rest is one of the chief causes of the great constitutional 
depression. In spite of an appetite which may be voracious the body- 
weight diminishes rapidly ; the face is often fip^hed, the skin dry, the 
hair rough, the lips parched, the tongue red and sticky, or covered with a 
black fur, the secretions of the mouth diminished.^ and the bowels ouii- 
fined. There is often a persistent nauseous sweet taste in the fnofltli, 
the breath may have a sweet odour ; the muscular strength is much iin-, 
paired ; sexual appetite is usually lost, and the mind is depressed. The 
quantity of urine varies from five to fifteen pints or more, and contains 
from Sfc to 1 0 or 12 per cent of sugar. 

Chronic diabetes, on the other hand, occurs as a rule in elderly people 
of both sexes, and often in those who are or have been decidedly obc.se 
Such patients complain of weakness, of frequent micturition leading ti) 
disturbed nights and of some loss of flesh ; sexual desire is generally 
absent ; the mind is often depresseej^ and the digestive organs are dis- 
turbed. The quantity of urine may vary from three to six pints, and 
the sugar from 3 to 10 per cent. 

There is nothing constant in the external appearance of a diabetic 
patient ; although the peculiar flush which, when present, is not limited to 
the malar eminences but resembles a deep blush extending up to the root> 
of the hair, may suggest to an experienced observer the true nature of 
the case. The odour of the breath is also significant. The nutrition of 
the skin and its appendages suffers constantly ; so that the epidermis 
becomes dry and rough, the nails brittle, and the hair thin and (by 
The temperature of the body is usually subnormal, but an increase In'^ 
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I, ecu obsenjpd at the onset of some acute cases reaching im high as 
40-3^ F. (39*4 C.) ^ M 

As already menti»ned there may be some , mental depression and 
iiritability of temper; vision is frequently impaired, the other senses 
li‘ss commonly so ; common sensibility to touch and pain, and sensations 
of heat and cold, remain normal ; neuralgic affections arc frequently 
obsco^ed, and occasionally there may be paralysis or ataxy from peri- 
pheral neuritis. The knee-jerks are sometimes diminished or lost, 
but arc generally normal. In women menstruation is as a rule dcticient 
or absent. The ^appetite is usually good and digestion easy ; but the 
bowels are almost always confined, though in some cases there is a 
marked tendency to diarrhoea. The teeth are very often decayed or 
falling out from atrophy of the gums. The stools have a peculiarly 
fectid odour. The cardiac impulse is usu.^lly in the normal position, and 
•ill advanced cases it is diffused and weak. The pulse, which at first 
shows a tracing of high pressure, becomes, in the later stages, small and 
fcG^ile, but ^ its rate is not increased except in consequence of some 
complication. A rapid pulse is one of the early signs of the onset 
of coma. 

The blood contains excess of sugar, and often a marked increase of 
fat ; its alkalinity may be reduced 50 per cent, but its microscopic ap- 
])earaiices are generally normal. In advanced cases there may be a great 
1 eduction of the red blood corpuscles (50 per cent), and it has been 
asserted that they do not stain normally with eosin (Bremer), but this 
change is certaiidy nof constant. The scrum is poisonous to rabbits 
(Koque D^vic). Sugar may be present in the sweat, tears, and sali\'a. 
The body-weight often undergoes rapid reduction before the institution of 
proper treatment, Init after this has commeirced it may vary from day to 
,day within three or four pounds, although there may be no constant pro- 
gress in gain or loss. 

The persistent presence of sugar^in the urine is the cardinal symp- 
tohi of the disease, and we will therefore inquire whether glycosuria ever 
occurs apart from diabetes. Traces of sugar, as we have seen, may be 
demonstrated in normal urine ; but in the urine of non-diabetic patients 
It is rare to meet with a quantity sufficient for demonstration by the 
ordinary tests. It has been stated that the urine of healthy breast-fed 
infants contains a substance whicl\ reduces cupric salts, but does not 
.t(‘rment. So-called “alimentary glycosuria” sometimes occurs in 
persons who have taken much sugar in food or drink, and it remains an 
open qubstion whether such an occurrence indicates a tendency to 
diabetes. I have recorded an infltance of persistent glycosuria in a man 
'vho appeared quite healthy, and at the present time, eight years aftci* I 
first found sugar in his urine, he is in good health, although Fehling’s 
solution is still redu^ced by his urine to a degree indicative of 1*2° per 
cent of sugar. 

Temporary glycosuria occurs in many surgical conditions, after 
injuries, in some nervous diseases, in gout and other general maladies. 
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However,!, under* the heading of the various tests for sugar, certfiin 
fallacies will bo pointed out which in the past have led to many errone* 
ous statements of the presence of sugar in the uriue. 

Urine . — ^The urine is generally greatly increased in quantity, but 
varies within wide limits ; when diarrhoea is persistent it may be normal 
or even less than normal in amount. The specific gravity of the urine is 
usually high, varying from 1025 to 1050; but a low density does not 
exclude sugar, nor a high density prove its presence. In some of my 
cases it has been as low as 1013, while phosphatic urine may be as high 
as 1040. The colour in typical specimerv? is pale greenish yellow, but 
it varies through all shades of yellow up to deep amber ; the liquid is 
generally clear, but may be turbid from lithates, muco-pus, or toruhv. 
It does not tend to decompose so readily as normal urine, but affords ;i 
favourable medium for the growth of the yeast plant. Its reaction is, 
almost invariably, strongly acid ; and it deposits very commonly a con- 
siderable amount of uric acid crystals. In women some vaginitis is often 
present, so that the urine contiiins pus and epithelium. The noryud 
constituents are increased ; there is an absolute excess of water, chlorides, 
sulphates, kreatinin, ammonia, phosphates and urea. The phosphates and 
urea usually bear the proportion to each other of one to ten (Butel) ; and 
the urea to sugar of one to two (Harrison and Slater). 

When carbohydrates are added to the diet the amount of sugar 
increases, but the urea diminishes almost jxiri passu. The loss of lime in 
combination as phosphate is very great, and the amount even approxi- 
mates to that observed in mollities ossium. Soipe authors recognise a 
phosphatic diabetes, and cases occur in which phosphaturia precedes or 
alternates with glycosuria. The amount of ammonia eliminated is 
very large (Hallervox’den), and this is attributed by Stadelmann 'to ^lio 
excess of acid in the blood, which disturbs the normal mechanism for 
fixing ammonia ; he therefore regards it as an index to the blood con- 
dition and a premonitory sign of diabetic coma. 

Thji amount of sugar may vary up to 12 per cent. In some rare cases 
air has been found mixed with urine on its passage from the bladder, aiifl 
it has been suggested that this is due to fermentative decomposition of 
sugar in the bladder with formation of CO 2 , but the presence of alcohol has 
not been demonstrated. Gli/cogen is said to be constantly present, and 
Icevulose has been met with. In some cases the sugar may disappear 
for a time and then return. Albumin, if present, may be due to an. 
admixture of discharges, as of vaginitis and vesical catarrh, or ‘to the pre- 
sence of chronic nephritis. It is less common in young subjects ; it is gener- 
ally but not constantly present in the, urine of cases of death from coma. 
In^ican and skatoxylsulphuric acid may be present in excess ; acetone, 
aceto-acetic acid, jS-oxy butyric acid, and jQ-crotonic acid — all chemi- 
cally related substances — have been found, and have excited much 
interest, as each or all of them has been supposed to be the poison 
wjpich causes Kiissmaurs coma ; and some of them give the well-known 
Burgundy -red coloration with ferric chloride. This reaction is also 
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given by fcjrmic acid which is alleged to be sometimes presemt. Oxalic 
hippuric acids frequently occur.* 

Tests for sugar. -ii-Fermentation was the earliest method devised to 
23 rove the presence of sugar in the* urine, and it is still the best; 
hut it is too tedious to be useful on all occasions, and some little care is 
neetled to demonstrate the presence of small quantities. Under the 
influence of the torula cerevisise, or beer yeast, sugar splits up into ethyl 
alcoSol and carbonic anhydride, the process taking phice l^est at 35° C. 
(95° F.) The amount of sugar may be estimated by the diminished 
specific gravity of^ the urine, pr by collecting the CO^ ; one molecule of 
grape-sugar giving two molecules of CO^. For this a volumetric analysis 
or special fermentation tube is necessary ; but for cjualitative testing an 
ordinary test-tube filled for two-thirds of its depth with mercury, and 
inverted over the same metal, will answer the purpose. A little tartaric 
■ acid should be added to the urine, and the yeast should be well washed. 
Fermentation is ordinarily effected by tiiking two separate specimens of the 
uijiie, adding yeast to one, and putting both for some hours in a warm 
place; after fermentation has taken place the densities of the tAVO specimens 
arc compared, aiAl the amount of sugar is calculated according to Roberts’ 
formula, by which for each degree of density lost is reckoned one grain 
of sugar per ounce. The method is very fairly exact. 

The usual qualitative test is Fehling’s solution. This is prepared by 
mixing equal quantities of two licpiids, ((i) and (A), (a) consists of pure 

sulphate of copper (34*639 grammes) dissolved ni distilled Avater (500 c.c.) ; 
{/>) consists of pure sodium potiissium tartrate (173 grammes) dissolvcid 
111 a solution of caustic soda (100 c.c.) of sp. gr. 1*34, and diluted Avith 
distilled water (to 500 c.c.) On mixing exactly equal quantities a clear 
dobp ‘blue liquid is found, of which 10 c.c. = 0 05 gramme of dry dialietic 
sugar. As the mixture is very liable to decompose, the liquids are 
better kept separate until required for use. 

To determine the presence of sugar, about a drachm of the mixture, 
and an equal quantity or less of the urine, should be thoroughly boiled 
tiigether. If sugar be present the cupric is reduced to cuprous oxide, 
and the yellow suboxide of copper is throAvn down. 

This test is unfortunately not absolutely certain, as the urine may 
contain other reducing substances, of which glycuronic acid, uric acid, 
kreatinin, and lactose arc well known. The urine of persons taking 
. s^dicylic acid or its salts, chloral, chforoform, lactic acid, or aldehyde may 
J^ive this reaction. It is ’therefore often of great importance to employ a 
confirmatory test, especially Avhere only a trace of sugar appears to be 
present. Many exist, but the best is that devised by von Jaksch, which 
depends upon the property of phenyl -hydrazin to form Avith grj^pe- 
s^igar a characteristic crystalline compound called phenyl -glucosazon.'ii 
Iwo parts of hydrochlorate of phenyl -hydrazin (“twice as much of 
the salt as will lie on the point of the blade of a knife ”) and three of 
n-cetate of soda are placed in a test-tube containing three or fgur 
drachms of urine ; if the salts do not dissolve when the fluid is 
VOL. HI p 
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warmed a* little ’water is added, and the tube placed for^^ twenty^ to 
thirty minutes in boiling water. It is afterwards taken out and allowed*^ 
to stand in cold water, ^yhen, if sugar be present, 41 yellow precipitate i.s 
formed at once which, under the microscope, consists of detached or 
radiating clusters of characteristic yellow needles. If albumin be pre- 
sent it is better to get rid of it ])y previous boiling and filtration. •» 
Quantitative estimation is usually performed by Fehling’s solution, ot 
which 10 c.c. = 005 gramme of grape-sugar. To perform the estimation 
we require a burette graduated in cubic centimetres, a hundrcd-cubic- 
centimetre glass measure, a porcelain capsuie, an iron tripod, and a spirit- 
lamp or Bunsen burner. Ten c.c. of Fehling’s solution are measured off, 
diluted to 50 c.c. with distilled water, and placed to boil in the capsule 
Ten c.c. of urine arc now measured off, diluted, and well mixed with 
nine volumes of distilled water the burette is then filled with the diluted 


urine to zero on the scale. When the Fehling solution begins to boil the 
diluted urine should be run into it drop by drop, the operator constantly 
stirring the mixture, and carefully watching the result until the bj^u; 
colour entirely disappears, and the whole of the copper is reduced. The 
calculation is then readily made thus : — Suppose that iO c.c. of diluted 


urine have been used to reduce 10 c.c. of Fehling, which is equal to 0‘05 

, . ‘0*05 100 5 ^ , 

grape-sugar, the percentage is = — ^ 0*25 ; but as the urine 


was diluted ten times, 0*25 x 10 = 2%5 per cent. The method does not 
pretend to perfect accuracy, Init it is quite sufficient for clinical purposes. 

Grape-sugar deflects polarised light to the right hand, and upon this 
is based a method of estimation by means of a somewhat expensive 
instrument called a polarimetcr. The operation .needs some care and 
practice ; but a number of experiments, made by Dr. J. W. Russell in 
my wards, showed that it may afford very uniform results, although these, 
were constantly less than the figures obtained by fermentation and Fehling’s 
method. This variation may have been due to the presence of other 
substan/jes, such as Isevulose and /3-oxybutyric acid, which rotate light 
in the opposite direction, and consequently diminish the net amount. 

Among other tests for sugar is Moore’s, in which the urine is treated 
with liquor potassae, and boiled ; if sugar be present it is decomposed, and 
imparts an intense brown coloration to the fluid; but mucin and bile 
give the same reaction, and the alkalj used must be free from lead, hence 
this test alone is not trustworthy nor is it very delicate. Bottger’s test 
is performed by mixing a quantity of urine with an equal volume of 
concentrated solution of sodium carbonate, and adding a little basic 
bismuth nitrate. The mixture is then shaken and boiled. In the pre- 
seijce of sugar a black deposit is formed from the reduction of bismuth 
^^oxide. It is less sensitive than Fehling, and this precipitate occurs in 
the urine of persons taking rhubarb, and in the preseqee of pus, blood, 01 ; 
mucus. The test devised by Braun, and recommended by Johnson, is 
performed by adding to a drachm of urine ten drops of concentrated 
solution of picric acid, half a drachm of liq. potassse and enough water to 
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nu^kc up drachms. On boiling the mixture it becomes a d«ep reddish 
vbrown if sugar be present ; 'but in tie absence of sugar a certain amount 
of the same colour ig often produced, so that, Johnson holds that the 
fluid must* become opaque ; herein lies ^ome doubt in many cases. 

The indigo-carmine test first proposed by Mulder is neither sensitive 
jioifc accurate ; the urine is treated with solution of sodium carbonate, 
aud solution of indigo -carmine is added until the whole is freely 
coloured; on heating the colour changes to yellow in the presence of 
sugar, and becomes blue again on being shaken up with air. 

Krismer^s tes^ is perforti^d by taking equal parts of urine, liquor 
poUiSsae (B.P.), and solution of safranine (1 to 1000), and heating the 
mixture, which decolorises in the presence of sugar. The reaction is very 
delicate, but it has been used for too short a time to enable a very 
confident opinion to be expressed as to^its trustworthiness.^ It is said 
• that some specimens of safranine act better than others. 

Rubner’s test for sugar is made by adding to 10 c.c. of urine an equal 
(pj^intity of neutral acetate of lead, and filtering. To the filtrate ammonia 
is added drop by drop until a thick, curdy precipitate falls ; this must be 
heated cautious!^ up to 80° C. (176° F.), when if grape-sugar is present 
it turns rosy red ; on further heating it becomes coffee-brown. The 
reaction will indicate the presence of 0 25 per cent of sugar. 

Acetone may be most readily detected in the urine by Le Nobel’s 
method. A few drops of a weak solution of nitro-prussidc of sodium 
(I per cent), rendered alkaline by addition of ammonia, are added to the 
urine, which turns to amethyst colour in the presence of acetone ; but 
it requires some minutes to change. On boiling and acidulation this 
colour changes to greenish blue. 

' In Legal’s test caustic potash takes the place of ammonia, and the 
resulting colour is red, which disappears on standing ; on adding acetic 
Jicid a deep violet colour is produced. 

Lieben’s test, as modified by Ralfe, is performed by floating a drachm 
of urine upon a drachm of liq. potassjB containing 20 grains ot iodide 
of potassium, and previously boiled in the test-tube. In the presence of 
acetone the phosphatic ring, which forms at the point of contact, turns 
yellow, or is studded with yellow points from the formation of crystals 
of iodoform ; this reaction, however, has the disadvantage that it is 
produced by lactic acid and alcohol p well as by acetone. 

The ferric chloride reaction is the name given to the Burgundy-red 
coloration assumed by urines on the addition of a few drops of liq. 
ferri perchloridi. It is probable that the cause of this reaction in diabetic 
urine is the presence of ethyl-diacetic acid, or diacetic acid as it is com- 
nionly called, an acid which readily breaks up to form acetone V'd 
carbonic anhydride ; but many other more or less nearly allied sub- 
stances also give tlys reaction, and the urine of patients taking carbolic 
or salicylic acid, antipyrin, thallin, and allied compounds which give a 
<lcop purple, may cause confusion. The characteristic colour is a d^ep 

* Subsequent experience has confirmed this doubt. 
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rich Burgimcly or claret colour. The reaction of diace tic acid^ay be jjis- 
tinguished by boiling another speciman of the urine before applying thed 
test ; as this acid is driyen off by heat the reaction should fail. This 
reaction is not peculiar to diabetes, and is not of any very certain signifi- 
cance, though interesting and worth noting. 

Prof, von Noorden attiiches great importance to the presence of 
jS-oxybutyric acid in the urine, for he regards this substance as the^solc 
cause of diabetic coma ; although Roque D4vic found none in the very 
careful examination he made of his ciisc. The determination of the 
presence of this acid can only be performed with certainty by a difficult 
and prolonged chemical process (Wolpe, Kulz) ; but von Noorden suggests 
that its presence may be inferred with reasonable probability when the 
urine is laevo-rotatory after trituration with Fehling, fermentation, oi’ 
precipitation with basic acetate, r3f lead and ammonia. 

Duration. — As a general rule diabetes in children and young persons- 
is an acute and rapidly fatiil disease, lasting only weeks or months, or at 
most one or two years ; but even in children cases have been known 
extend over five, six, or more years. On the other hand, in elderly 
people the disease usually makes but slow progress, and lasts many years. 

Termination. — Death occurs in many cases as a result of one or other 
of the complications to be described, of which pulmonary phthisis is 
perhaps the most common. Very often the patient^s strength bccomi's 
gradually diminished, and he dies quietly in a drowsy condition without 
actually becoming comatose. But in many cases the accidents that 
precede death come on more or less suddenly, f?;om some slight cau.se, 
such as fatigue, excitement, or a chill ; and death is preceded by coma of 
a peculiar type. Any acute infectious process \s peculiarly liable to 
terminate fatally in diabetes ; this has been abundantly illustrated in Iho 
last few years owing to the great prevalence of influenza, which hits, 
proved fatal to many diabetics, even where no special visceral complica- 
tions, such as pneumonia, have been manifested ; as a rule these ca.scs 
have died comatose. 

Prognosis. — Diabetes is in all cases a grave disease, and the subjects 
are regarded by all insurance companies as uninsurablo lives : life 
seems to hang by a thread, a thread often cut by a very trifling accident. 
Still there is something to be said on the subject of prognosis besides the 
broad rules of age already laid down. In each case we must consider the 
general condition of the patient, the degree to which treatment is success-, 
ful in reducing the sugar and maintaining nutrition, and the presence 
or absence of complications. The state of the circulation, as indicated by 
the pulse pressure and cardiac impulse, is of great importance. Cases 
which supervene after injury or acute diseases sometimes get rapidly well, 
or recover more gradually, so that under these circumstances we may be 
hopeful at any rate for some time. Other points in favour of the patient 
are — (i.) the concurrence of obesity or gout; (ii.) favourable social conditions 
aiad freedom from business or financial worries ; (iii.) early treatment. 

Cases have ended in recovery in which the disease appeared to 
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hci¥0 been induced by eating excessive quantities of sugar. •Such cases 
^should probably be regarded only aS temporary glycosuria \ nevertheless 
the glycosuria often fends to recur in such persons, and in them there is 
probably some underlying tendency to* diabetes. Schmidt considers that 
spontaneous sweating is favourable ; but I have observed several insUinces 
winch did not bear out his opinion. The cases which occur about the 
clinwicteric period in women end in recovery perhaps more frequently 
than other forms of diabetes in elderly people. 

A good deal has been said of the prognostic value of the knee-jerks ; 
some observers fegard theif absence as very grave, but extended 
experience has disproved this opinion, and the significance of the symptom 
may easily be overrated (Grube). 

On the other hand, where there is a marked family tendency to 
diabetes or to nervous disease, the ultimifte prognosis must be unfavour- 
‘ able. The prospects of patients who are unable to diet themselves 
properly, to protect themselves from the vicissitudes of the weather, from 
tln3 hardships of daily toil, or from the cares and anxieties of life, are 
undoubtedly lesj favourable ; herein, as in most other chronic diseases, 
a competent income and a tranquil existence count for much in the 
prognosis. . 

Complications. — The Skin . — Diabetics suffer from many derangements 
of the skin besides that dryness and roughness of the epidermis which are 
almost always present. The circulation is feeble ; the ears, nose, and 
cheeks arc often cyanosed, and the legs and feet are cold. Elderly patients 
arc peculiarly liable to«acne pustules, boils and carbuncles ; and a papular 
erythema on the extremities is one of the common ailments of younger 
sqbjqcts. This last presents rose-coloured, elevated spots, as large as a 
split pea, thickly distributed over the elbows, knees, wrists, ankles, fingers, 

• and palms of the hands ; these often coalesce to form red shiny patches. 

Symmetrical erythema may attack the face. Davies Pryce has 
described an erythematous (edema, which depends, as he believes, on the 
presence of neuritis. The palms of the hands and the solos of the feet may 
burn intensely or sweat profusely. The occasional occurrence of general 
sweating has been already noticed. 

Eczema of the genitals, especially in women, may be a most distressing 
symptom. The disease is undoubtedly set up by the irritation produced 
by torulse and other organisms which grow in the saccharine moisture 

• remaining on the parti; but it often results in an intense dermatitis 

which spreads over the abdomen and thighs, and itches intolerably. 
It may be prevented by scrupulous cleanliness. Pruritus vulvae is 
present sometimes without dermatitis. Purpura may be seen in the 
early stages. • 

A horrible affection, described by Kaposi, and called by him papil- 
.lomatosis diabetica^ occurred in the person of a Brazilian patient, and was 
probably caused by some exotic parasitic growth ; the hands and forearms 
. were covered with ulcerating excrescences and warty growths. • 

Xanthoma diabeticorum, originally described by Addison and Gull, 
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consists of indurated, rounded, or conical tubercles of a dull reddish 
colour, their apices being often yeHow. The yellow colour is due to^ 
the presence of fat globules. 

Marchal (de Calvi) relates £u case in which the body of the patient w;is 
covered with great coppery pustules containing material as hard as vciy 
dry cheese. It disappeared, leaving only minute scars, and did not 
recur. This appears to have been a case of xanthoma, whicli tends to 
disappear in the same way. 

Little centres of necrosis in the skin about the ankles and dorsum of 
the feet, first appearing as small round red spots the ‘size of pin-heads, 
have been described. The disease seems to begin in the sweat-glands. 

Cellulitis and gangrene are more apt to occur in diabetes as life 
advances, and are more frequent in men than in women. Gangrene 
depends sometimes on vascular disease, necessitating amputation high up ; 
in other cases it is due to neuritis, and may be let alone, or the necrosed 
parts only removed by amputation. 

The condition called by Kaposi gangrena bullosa serpiginosa was 
probably due to neuritis. The patient, a woman aged 61, had thn^c 
gangrenous patches on her left leg, and fifteen or twenty bullse distributed 
over the neighbouring skin. Perforating ulcer, generally admitted to he 
due to neuritis, is not uncommon \ it is preceded by a circumscribed 
aiuEsthetic patch, and when formed the ulcer is surrounded by an 
anaesthetic zone. 

(Edema of the subcutaneous cellular tissue of the lower extremities 
sometimes is present, and ascites may occur. In*' the cases of this kind 
which have come under my observation the dropsy has been due to heart 
failure, possibly with latent A^alvular disease. 

Tlu temperahire in the axilla may be very low. Fagge recorded it as 
low as 93‘6° ; and in one of my own cases it was only 95° in the morning, • 
though in the evening it used to rise to 100°. 

Nervous system . — It is not uncommon to meet with listlcssness and 
depression of spirits, weakness of mind, and peevishness of temper, 
definite mental disturbances, as indicated by melancholia with suicidal 
tendencies or temporary mania, occur more rarely. In some cases the 
mental disturbance and glycosuria have appeared to alternate. There 
may be symptoms resembling those due to an intracranial growth ; for 
example, headache and giddiness, epileptic or apoplectic attacks, paralysi^^ 
of the sixth pair with conjugate deviation of the eyes, ptosis, strabismus 
or paralysis of a limb, or complete hemiplegia. 

Neuralgia is usually symmetrical ; it may come on suddenly, after the 
patient is in bed, the pain being excruciating. Each attack lasts a few 
hotirs only, but it may recur at short intervals. Sciatica is very common, 
and bilateral sciatica is especially suggestive of diabetes. 

Some patients present symptoms resembling lofomotor ataxy, with 
ataxic gait, loss of knee-jerks, gastric jerises, and lightning pains in the legs. 
Th^se symptoms are often associated with sciatica, and depend upon ji 
neuritis affecting the sciatic nerves and their branches. The pupillary reflex 
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v.-tf thougkt to be never abolished, but Grube has shown thaf this is un- 
ovtunately not invariably tAie, so tlfat the differentiation from true tabes 
)ecomes very difficult. The soles of the feet #may l)e intensely hyper- 
rsthetic, and the other phenomena of neuritis may occur, such as hyperi- 
Irosis, glossy skin, oedema, ecchymosis, perforating ulcer, loss of nails, 
ind so forth. 

Jiye affedimis , — Diabetes causes impaired vision most commonly by 
u"cakcning the power of the muscles of accommodation ; and in the next 
place by diminishing the perception of light in the retina — diabetic 
amblyopia. Aftoi' these changes, in order of frequency, comes cataract, 
which is usually but not always of the soft variety, and may disappear 
spontaneously. The retina is liable to be the seat of a peculiar 
inflammation which takes two principal forms ; the cases may be classified 
as — (i.) Retinitis centralis punctata diabetica; (ii.) Retinitis lijemorrhagica 

* diabetica; (iii.) Mixed forms. In the first the ophthalmoscope shows white 
glistening patches, not necessarily arranged round the macula, and never 
fifli-shaped^ but otherwise bearing a considerable general resemblance to 
albuminuric rctyiitis, with which, however, it must not l)e confounded : 
m the second the lesion consists of rounded or punctiform hiemorrhages 
with secondary retinitis ; and in the third we have a combination of l)oth 
changes. Central scotoma, or loss of vision in the central part of the 
field, is common ; and exactly resemldes the condition met with in tobacco- 
smokers. It is probable that tobacco may produce its toxic effect upon 
the retina more readily in diabetes, lait undoubted cases observed in non- 
smokers have been rec(frded. The optic nerve is sometimes atro])hied, and 
capillary aneurysms on the retinal vessels have liecn described. Diabetics 
also guffer, as I have said, from paralysis of the ocular muscles ; and 
hemiopia, various inflammatory affections of the ocular structures, con- 

» junctivitis, keratitis, iritis, and choroiditis arc met with. 

Othr'r special sense affeciioas . — Blunting of the senses of smell and taste 
has been recorded in one case. Deafness, due to otitis media, or to 
^I'dcmatous swelling of the Eustachian lining, may occur. Diabetic otitis 
media is a very acute inflammation, coming on suddenly without any 
])i’oviou3 coryza or cold ; it is characterised by severe external pain in 
the mastoid region, tinnitus and extreme deafness. The auditory canal 
becomes red and swollen, secreting muco-pus; the tympanum is con- 
gested, (edematous, and dull ; the mastoid cells are infiltrated with pus, 

• J^ml the osseous tissue* may be extensively destroyed. According to 
Ivaynaud, the disease begins in the bone. Fever may be entirely absent. 
In some cases true nerve deafness has been observed. 

Respiratory system. — A case of acute and rapidly fatal membranous 
inflammation of the larynx and trachea attacking a male patient umler 
treatment for diabetes in the Royal Infirmary of Edinburgh was reported 
•by the late Dr. Warburton Begbie ; but with this exception no mention 
of any complications affecting these structures has come under my notice, 
.and it is possible that this was merely an example of diphtheria occurring 
in the coiu-se of diabetes. The bronchial tubes may be affected by catarrh, 
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and this may precede the appearance of pulmonary phthisis, \nhich is ^ne 
of the most common complications. ” Since the discovery of the tubercle"’ 
bacillus has placed withinoOiir reach an easy means of determining whether 
a pulmonary lesion be tubercular ' or not, it has become clear that nou- 
tubercular cases are much more rare than ^vas formerly supposed ; there 
can be no doubt, however, that they do sometimes occur. I have had 
three cases in which I could find no tubercle bacilli, but a more coirIu- 
sive case with careful post-mortem examination has been recorded by 
Roque D4vic and Huguenenep The disease comes on as a rule insidiously, 
and is often attended by little cough or nise of temperature. It may, 
however, follow an attack of acute lobar pneumonia. Such attacks of 
pneumonia in diabetic patients often prove fatal, but by no means 
invariably so ; complete recovery may take place, or permanent lung 
mischief may follow. Gangreno may supervene upon acute or chronic 
inflammation of the lungs, and is more often met with in diabetes than ‘ 
in any other constitutional state. It is often undetected during life, as 
the characteristic offensive odour of the sputa may be entirely^, absent, p 

Circulatory system . — Diabetic endocarditis is a rare ^ complication ; it 
most commonly affects the mitral valves, rarely those of the aortic 
opening. Heart failure, on the other hand, due to fatty and fibroid 
degeneration, is a common occurrence, and may be regarded almost as 
part of the ordinary course of the disease. It may be associated with 
attacks of dyspnoea or faintness, or of angina pectoris; and such 
symptoms should be regarded as indications of the danger of sudden 
death. It is therefore of great importance to v'atch the state of the 
circulation, and to observe the character of the pulse. Elderly patients 
are not exempt from the ordinary senile changes in the vessels, and these 
when seated in the extremities may lead to gangrene. 

Digestive system . — Loosening and loss of the teeth, from atrophy of 
the gums, gingivitis, and spongy or bleeding gums, are common ; the 
teeth themselves are also very apt to be attacked by caries, causing 
toothache, abscess of the root, and the like. Loss of sleep from tooth- 
ache is a very serious matter to a diabetic, and careful attention to the 
hygiene of the mouth is most important. The saliva is generally 
diminished, so that the mouth is dry, and sour eructations are not 
uncommon. Hunger is one of the symptoms of diabetes, and sometimes 
a feeling of emptiness at the pit of the stomach is troublesome. As a 
rule diabetic patients do not suffer from painful digestion, but th( 
tongue is often furred, and post-mortem examination shows the frequene} 
of gastritis. Some patients are liable to periodical attacks of gastritis 
which may be attended by jaundice or diarrhoea ; and according to Grub( 
gastric crises, resembling those of tabes, are by no means rare. Examina 
tion of the stomach functions does not indicate that there is any greater 
disturbance of the digestive capacity than might be.^ expected to result 
from the chronic gastritis. Hirschfold has described cases which were 
chitracterised by early attacks of pains, with light-coloured, fatty stools, 
suggestive of pancreatic colic ; and these may be compared with Fleiner » 
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casgs, already quoted, in which diabetes supervened years# after the 
Attacks of pancreatic colic. • Diarrhoea is sometimes very troublesome, 
needing considerable care in diet. Unfortunately the diabetic diet is 
not very digestible \ the bran, almolid, or cocoa-nut biscuits, green 
vegetables and salads, prescribed for these patients as substitutes for 
lueftd and potatoes, contain a large amount of indigestible vegetable 
material which acts as a mechanical irritant to the gastro - intestinal 
mucous membrane. 

Enteric Fever . — Diabetic patients appear to be more than ordinarily 
susceptible to the ^ioison of enteric fever, but the attacks are usually mild 
in type. During the fever the sugar generally disappears. Dr. Noel 
Paton has shown that increased elimination of heat in animals favours 
glycogenesis, but that the products of the growth of micro-organisms 
inhibit it ; to the latter, then, we must atcribe the disappearance of the 
‘sugar. 

liheumaiisin . — Rheumatic muscular pains are very common in diabetes, 
anil thickening and shortening of the palmar aponeurosis (Dupuytren’s 
contraction) has been repeatedly noticed ; though it is probably due to a 
rheumatic or gouty condition of the patient and not to diabetes. 

New Growths . — Some authorities believe that diabetes disposes to the 
formation of tumours, but that when they occur they grow slowly ; the 
grounds for these opinions are not very clear. 

Diabetic Coma . — The liability of diabetes to terminate suddenly in a 
peculiar form of coma has been known for many years, l)ut its special 
features were first described in 1874 by Kiissmaul, whose name has been 
attached to the affection. 

Attention to the phenomena in question was first aroused in England 
ly Sir Walter Foster’s paper at the Manchester meeting of the British 
Medical Association in 1877. 

KussmauPs coma occurs at all ages, and in diabetics of both sexes, but 
Avith much greater frc([uency in the young. The direct causes are 
fatigue, excitement, exposure to cold, and any intercurrent acute 
disease. The remoter causes are absence of starchy food and con- 
stipation. Its pathology is still obscure ; KiissmauPs original suggestion 
that it is due to poisoning by acetone has not been proved, and careful 
analysis has failed to detect the presence of this substance in the Idood 
of some persons dying in this manner. 

The symptoms reseipble those produced in animals by large doses of 
dilute acids, and considerable quantities of acid have been shown to be 
present in the blood. This acid has been identified by Minkowski as 
^-oxybutyric acid, a substance which breaks up to form ethyl -diacetic 
itcid which, on further decomposition, yields acetone and carbonic 
anhydride. As I have already said, Professor von Noorden regards 
y^^-oxy butyric acid ^ the true cause of the coma ; but this can hardly be 
^dmitted in the face of the failure of Roque D(5vic and Huguenenq to 
.nnd any in the exhaustive examination of their case. 

Dr. Latham has suggested that the poison may be paraldehyde, and 
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has even ^proposed a theory of its formation ; Senator hais suggested 
trimethylamine, but unfortunately neither poison has been demonstrated* 
A few eminent authorities still regard the phenomena as uraemic ; Imt, 
as the description will show, the 'classical symptoms of uraemic coma are 
different in many respects. In diabetes the onset of coma may be preceded 
by malaise, languor, and weakness of some days’ duration ; there maj^ l)e 
a gradual fall in the quantity and specific gravity of the urine, and thiswnay 
give the reaction for acetone and with ferric chloride. Accelerated or 
disturbed respiration is a warning symptom which may be noted m 
advance by the physician. But in many instances th^ attack is ushered 
in without previous Warning by restlessness, delirium, or even maniacal 
excitement ; or the patient may complain of weakness only. The pulse 
becomes very rapid and feeble, the epigastrium painful, and the 
respiration more hurried and <* deeper. In course of time drowsiness 

sets in, which deepens into coma; the patient then lies quietly in 
bed, breathing 30 or 40 per minute, with a deep sighing respiration ; 
the pulse beats 130 to 150 per minute, and is very feeble ; *the face?>is 
usually pale, the body and extremities cold, and the ^.emperature sub- 
normal. The secretion of urine is diminished or suppressed, and the 
bowels can be got to act with j:lifficulty. Death is sometimes preceded 
by a rise in temperature (103°>104° F.), by convulsions, or by cyanosis. 
A peculiar odour of the breath is often present, but is not constant ; it 
varies considerably in character, for it has been diversely likened to sour 
beer, rotten apples, hay, chloroform, and so on. The urine always coii 
tains acetone, and is generally but not constantly**albuminous ; the ferric 
chloride reaction is, as a rule, present, but exceptions to this rule have 
been observed. t 

The symptoms, as is indicated by the above description, though fairly 
uniform, do not always present the same picture ; the late Professor 
Frerichs endeavoured, not altogether successfully, to distinguish three 
groups, but it is doubtful whether there is either real utility or patho- 
logical justification for such a classification. It is of more interest to note 
that this form of coma is not peculiar to diabetes, but has been observed 
in pyonephrosis, chronic cystitis, gastric and hepatic cancer, antemia, etc. 

Acetonuria is not of itself a certain indication of the imminence of this 
grave complication, as it has been often met with in patients who have 
lived for many months without such an,occurrence. Hirschfeld suggests that 
in many cases this symptom is caused by the wanl^ of iion-nitrogenous food, 
and that where this is the case it may be removed by the addition of a 
certain proportion of carbohydrates to the diet. He thinks this precaution 
should always be taken when acetonuria occurs, so that the occasional may 
be distinguished from the persistent cases, and also because the continuance 
of strict diet may in itself be a danger. His statements have been 
verified to a slight extent, but not sufficiently to enable us to assert 
that we have in this test a sure or even a useful means of prognosis. 
Aso.will be seen when we come to speak of the treatment of diabetes, 
there is at the present time a salutary reaction against the too stringent 
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diet of fornctor years, so that there is now less probability of this kind of 
\uto ' intoxication arising ffom defective diet alone ; and Kussmaurs 
coma has often come dh in cases of diabetes in which, either by the care 
of the physician or by the wilfulness o!* neglect of the patient, a mixed 
diet had been taken. It is a very grave symptom, and although in 
MOW of the recoveries claimed by Eeynolds, Quincke, Gamgee, and 
othc«s, it may not be invariably fatal, recovery is extremely rare. 
Less uncommonly we see the premonitory symptoms, such as epigastric 
2)ain, sighing, breathing, and even some degree of drowsiness, pass away ; 
in one case undo* my care this disappearance followed an attack of 
spontaneous diarrhoea, and, besides this, another instance of recovery 
from epigastric pains and drowsiness is recorded in my lectures. 

Treatment. — Until the pathology of dial)etos has ])een made perfectly 
clear, the best guides to treatment must Ite found in those generalisations 
from experience which have accumulated since the diagnosis has rested 
on a sure foundation. We have acquired much useful knowledge con- 
cealing th^ management of diet, the use of drugs, general hygiene, and 
so forth ; but abgve all, it is important to ])ear in mind that adherence to 
l)Und routine may be most disastrous, and that we are bound to study 
the needs of each individual case. Some j)atients are benefited by means 
which are harmful to others, and in many instances life may be shortened 
l>y the vigorous application of rules which may be salutary for the 
Tuiijority. This may appear to be a self-evident proposition, but if so, 
there is none the less need to call attention to it, as the ordinary practice 
seems to be to copy ft dietary out of a text-book, and hand it to the 
jiaticnt with a prescription of some preparation of opium, or of one of its 
alkaloids. • 

Diet . — In previous sections it has been shown to be most probable 
• that the excess of sugar in the blood, upon which nearly all the symptoms 
of diabetes depend, is due to its over-production in the liver ] and 
rilthough it is tolerably certain that sugar may 1)0 derived from nitrogen- 
ous sources, we must admit that carbohydrate food constitutes its chief 
•source of supply, and the one most readily controlled. It has therefore 
hcen established as the cardinal principle of the treatment of diabetes 
to restrict those articles of diet which have this chemical composition, 
but experience has shown that this rule must not lie applied too rigidly ] 
under it some patients lose weight ?ui<l become weak ; and acetone appears 
•lu their urine. The imjjprtance of giving diabetic patients as much carbo- 
hydrate as they can assimilate has been recognised ])y several modern 
^vriters, especially by Grube. Hirschfcld has shown that in moderate 
rases the addition of a certain amount of carbohydrate to the diet causes 
acetonuria to diminish or disappear ; and Leo found that it preserves the 
•ilhumin of the body, though to a less extent than in health. 

• We have passed through various phases in the dietetic treatment of 
< uabetes. Rollo began by feeding his patients exclusively on meat ; 
.this proved harmful and impracticable, yet until recently it has b^en 
die rule to allow the patient as little carbohydrate as he would submit 
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to be depnived of, a practice that pressed very hardly on thojniore d^icile 
and conscientious, but was evaded by the unscrupulous or careless. "Sy 
practice permits each py,tient to enjoy the maxiikum amount of carlx). 
hydrates that he can assimilate. * In order to ascertain this I first detei- 
mine the extent to which the sugar excretion depends on carbohydrate 
food, and for this purpose I put the patient for a week on strict *dua 
such as this : — 

Meat soup ; beef tea. Fish of all kinds. Butcher’s meat. Poultry , 
game ; eggs. Green vegetables ; sea-kale ; celery ; salads. Milk ; crccmi , 
custard. Butter ; cheese ; cream cheese. • Jelly ; isinglass ; Irish 
Tea ; coffee ; Hollands ; whisky ; mineral waters. 

These articles must be free from sugar, and of course no sugar must 
be used in preparing any of them for the table ; the milk must l)r 
limited to a pint or a pint and»a half daily. In addition wo may allow, 
as a bread substitute, almond bread or biscuits, such as are now made oi 
well-ground almond meal, free from starch ; and sponge-cakes prepared 
from the same meal may be taken with tea. Saccharin^, (glusidwiu) 
should be used for sweetening any of these articles^ Five days are 
required to free the liver of a starved animal from glycogen, so that 
after a week of this diet we^may expect to obtain urine fairly repre- 
sentative of its sugar-forming capacity. At the end of that time the 
urine should be collected for twenty-four hours, mixed, measured, and 
the total output of sugar estimated in grains by quantitative analysis 
The result varies with the gravity of the case. In mild cases there 
may be no sugar, or one or two hundred grainy? only ; in more serious 
cases the reduction is only to half or one-third of the previous amount. 
But the good effect of the change in the diet shows itself in a great 
improvement in most of the symptoms : the frequent mictirrition ceases 
to trouble the patient, so that ho gets almost unbroken sleep ; his thirst 
disappears, and the quantity of urine falls nearly to normal limits. In 
consequence of this relief his general condition becomes decidedly liettor, 
and hq regains part of his lost vigour. This result has, however, l)(‘en 
obtained by a certain amount of sacrifice on the part of the patient, and 
it is most desirable to endeavour to make his condition as tolerable as 
possible by any concessions which will not do him harm. 

When we are satisfied that we have obtained the figure indicative of 
the maximum effect possible by rig\d diet, wo may allow, in addition to 
the above enumerated articles, one largo baked ^potato daily. (It is im- 
portant that it should bo bakefl, and not boiled.) At the end of another 
week the urine is collected as before, and the sugar again estimat(‘d. 
The result is almost invariably to show that no additional sugar excretion 
hq^ taken place. We may then proceed by permitting two potatoes 
daily, w^atching the urine at the end of a week ; but our patients often 
complain most of the deprivation of bread. Since,, the introduction of 
gluten bread sixty years ago by Bouchardat it has been the principi^l 
mpans used to satisfy this craving. But the best gluten bread contains 
at least 25 per cent of starch, and many samples contain 40 per cent ; 
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indeed it is |jiinpossible to bake it with less than the minimum# stated, so 
that, as ordinary wheat bread con taints about 42 per cent of starch, it is 
plain that so far as tfae starch is concerned our patients might just as 
well eat half the weight of ordinary bread. * This unpalatable and 
expensive substitute ciinnot therefore be regarded as satisfactory. For 
.^ome years past it has been declining in favour ; and it is better to give 
ordinary bread in the form of very dry toast in definite (piantities, 
namely, oz. with each meal, or 4^ oz. daily. Bread must not, 
hoAvever, be allowed in grave cases of diabetes, as even a small quantity 
appears to bring back all th® acute symptoms; for such patients we 
must be content to order bread, cakes, and biscuits made of almond flour, 
or cocoa-nut flour, which may be lightened by a very little gluten flour. 

Unfortunately many articles, prepared and unprepared, but purporting 
to be free from starch and sugar, are nofc what they are represented to 
•be; and every practitioner who undertakes the charge of a diabetic 
should make himself familiar with the simple means by which to detect 
th^j presence of these admixtures. Tn many instances this may be done 
by merely dropping a little weak iodine solution on the biscuit, bread, 
or flour. In recent instance biscuits were sold as containing 2 
per cent of starch, but which, on the addition of iodine, turned 
nearly black and proved on analysis *to contain 46 per cent of 
this carbohydrate. The so-called gluten bread often contains nearly 
Jis much. But this test does not detect sugar, and the simplest 
means to detect the presence of carbohydrates is to boil the substiince 
with dilute sulphuric ijcid, neutralise with caustic potash, and tost with 
Fchling’s solution. If all practitioners would protect their patients by 
doing this, or getting this done before sanctioning any diabetic liread 
substitute, these fraudulent articles would be speedily driven out of the 
jnarket. It is to be regretted that “Soy'' flour should be recommended 
hy some writers as free from carbohydrates, for it really contains about 
24 per cent (Kinch),^ while some Soy biscuits sold for the use of 
diabetics contain twice as much. Even almond flour and desiccated 
cocoa-nut may contain sugar, are sometimes adulterated by the addition 
of starch, and without analysis are not to be regarded as safe. The 
following directions for making cakes may lie useful (85a) : — 

Almond cakes : take ground almonds, 1 lb. ; 4 eggs ; two table- 
spoonfuls of milk ; a pinch of salt (or saccharine) : beat up the eggs, and 
. J^tir in the almond flour ; divide into cakes, and bake in a moderate oven 
for 45 minutes. * “ 

Cocoa-nut cakes : take finest desiccated cocoa-nut, | lb. ; ground 
almonds, | lb. ; 6 eggs ; ^ teacupful of milk : mix and divide, and bake 
for 25 minutes. The addition of gluten flour makes lighter cakes, )jut 
uivolves the presence of some starch ; it is also an improvement to ferment 
the dough. 

^ The following analysis of Soy beaus by Prof. Kinch is to be found in Frankland's 
< Chemxsiry^ip, 198 : — Water, 11*3 ; nitrogenous matter, 37‘8 ; fat, 20*9; cai^o- 

“)‘lrates, 24-0 ; fibre, 2*2 ; a.sh, 3 '8. 
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In acoordanco with the principle of permitting all carbohydrates 
to be taken that do no harm, tfie observations of Kiilz, made^ 
long ago as 1874, that ^diabetics could assimilate,, Isevulose and inubne 
have borne fruit in the production of commercial laevulosc for diabetics. 
Two preparations are in the market — one a granular powder, made ])v 
Schering and Glatz of Berlin, the other a treacle- like substance, sold l)v 
Allen and Hanbury. Either of these may be ordered for diabetie^s m 
quantities up to 1 ^ oz. daily, and are usually assimilated without causing 
any increased glycosuria. It is noteworthy that Isevulose is not excreted 
as such, but appears to be converted into dextrose (glucose). Inuline, ;i 
form of starch found in dahlia tubers, cannot be obtained commercial! v 
except as the tubers ; but Dr. Hale White suggests that these may be 
cooked and eaten as a vegetable. 

The use of alcoholic drinks ,iis not necessary for any 6nc, and cerbiinly 
not for persons suffering from diabetes ; it is very doubtful whether, as* 
suggested by some authors, alcohol supplies the deficiency in carbo- 
hydrates : many patients, however, require some concession to be my^lc 
to their previous habits. Scotch and Irish whisky and Hollands gin are, 
as a rule, free from sugar. Still wines from the Khind and Moselle dis- 
tricts, and light Bordeaux wines (vin ordinaire), contain very little, 
Burton bitter ale is nearly deprived of all sugar. A little whisky or 
Hollands, or one or two glasses of the above-mentioned light wines 
diluted with alkaline mineral water, may be allowed. Sugar-free cham- 
pagne is advertised for sale. With respect to beer it must be remembered 
that it is usual to drink it by the pint, so th^^t its use can only be 
sanctioned in particular cases, and its effect on the urine should l)e 
watched with care. 

Climate ami hmlth resorts . — There are, perhaps, many climates' more 
enjoyable for an invalid than those of the British Islands, and there arc 
several famous health resorts which offer special facilities for the treatment 
of diabetes ; but diabetic patients do not bear well the fatigues and 
excitement of travelling, and it is the universal experience of physicians 
that too often they leave home to find a grave in a foreign land. 
No patient suffering acutely should be sent away from home, even for a 
comparatively short distance, if it can possibly be avoided ; on the other 
hand, there is a large class of chronic patients who derive great benefit 
from change of climate or a course of ^treatment at one of the foreign spas. 
Speaking generally, a diabetic patient will do best in an equable, sunny, 
moderately dry, and not too hot climate ; but as it is hardly possible to 
find these conditions in the same place all the year round, a change is 
needed according to the season. Moreover diabetics, like other people, 
Iwe their idiosyncrasies, and these must not be lost sight of. Those who 
are braced up and strengthened by mountain air should not be sent to the 
sea, and conversely. ^ 

The mineral water stations which have acquired a great reputation 
int^the treatment of diabetes are Vichy, Contrex6ville, Carlsbad, and 
Neuenahr. 
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The waters of Vichy are all of much the same composition, a#id contain 
i)ic;rrhoiiate of soda as their principal constituent. Their use is undoubtedly 
l,eneficial in diabetes,* in which disease the alkalinity of the blood is 
diminished ; there is some reason, indeai, as we have just seen, to believe 
that this diminution is the chief cause of diabetic coma \yiile art. “Biilneo- 
Therapeutics,” vol. i. p. 335]. A bottle of Vichy water daily, taken with 
a little light wine or lemon juice, is a prescription which is often useful, 
and one which can be followed in any part of the world. Vichy is a 
summer station, the season being from April to September ; but as it is 
too hot in July and August, t^e best months to select for a visit are May 
ami June. 

Contrex6ville is situated in the Vosges, and is very suitable for gouty 
diabetics in the autumn months ; the water chiefly contains bicarbonate of 
calcium ; its taste is pleasant, and it majees a very good table water. 
•Carlsbad, in spite of its great vogue, probably owes its reputation less to 
the specific action of its waters than to the skill of the many eminent 
physicians who practise there during the season. Carlsbad water contains 
mainly sulpliate of sodium, and is actively aperient. The journey thither 
IS very long and Tatiguing, even when accomplished by easy stages, and 
with all the comforts that money can ensure ; the town, when reached, 
is beautifully situated, and in the early ‘summer its surroundings ofter 
many attractions to the visitor. The waters arc decidedly useful if it 
he desired to overcome constipation or to treat obstinate stomach catarrh, 
or if diabetes be associated with marked obesity. The season lasts from 
April 15th to Septemb^ 15th. 

Neuenahr (Ahr valley, Rhine) is much more readily accessible from 
England than Carlsbad. Its waters contain sodium chloride, sodium 
carbofiate, and carbonate of iron. The treatment of diabetes is 
^carried out with much success at this quiet, pretty, semi -rural watering- 
place. The season, like that of Carlsbad, is from April 15th to 
September 15th; but July is better avoided. There are many waters 
which may be used by diabetics at home. Those of Vais, La Boqrboule, 
Eoyat, Giesshiibel, Apollinaris, Johannisquelle, and Bethesda may be 
employed, like those of Vichy or Contrexeville, as table waters. On the 
other hand, the waters of Marienbad, ChatebGuyon, and Rubinat are 
iqierient, and resemble Carlsbad water in that they depend for this 
property on the large proportion of sodium sulphate which they contain. 
.IUil)inat is especially useful to overcome the obstinate constipation which 
IS so frequent and troublesome a complication of diabetes. 

For the winter months, if it is desirable to send the patient away from 
home, the various watering-places on our own south coast, or in the 
Kiviera, or Montreux, Arcachon, Biarritz, Algiers, Egypt, or the Canjy^y 
Islands, offer in varying degrees the advantages of a warmer climate and 
change of scene ; but in the majority of cases it is not necessary to send 
die patient away from home for the winter ; as a rule diabetics do better 
when surrounded by the comforts of their own firesides. 

Exercise and Massage , — I wish to lay especial stress upon the opinion 
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that a difubetic should live as much as possible in the open ^ir ; and for 
this purpose walking, cycling, riding, driving, and such out-of-door ganio)/ 
as golf should as far as possible be encouraged. At the same time we must 
warn our patients against the dangers of over-fatigue and catching cold. 
When indoors the rooms occupied must be well ventilated and plentifully 
supplied with pure air. The body must be suitably clothed, preferably 
in light woollen garments ; and in this respect there has been of late years 
a great advance towards a proper perception of the rational in dress. 
Late hours, hot crowded gatherings, excitement, and, in severe cases, even 
games in which the danger of fatigue or^ over-exertion is lost sight of 
in the desire to win, must be strictly forbidden. When from aiiy 
temporary cause the bodily weakness is too great to permit of active 
exercise, massage may be usefully employed to promote nutrition and 
restore vigour to the muscles. 

Baths and Bathing . — Bathing of all kinds may be allowed if it is not too 
prolonged, and docs not involve violent exertion, as in swimming in a 
rough sea. The daily sponge bath is not contra-indicated, and its temp^a- 
ture must depend upon the state of the patient. Warm baths and steam 
baths arc much appreciated by those who have dry alfd irritable skins. 
The Turkish bath is useful in obesity when to some extent it fulfils the 
purpose of exercise. 

Drugs . — Opium and its alkaloids possess a well -deserved reputation 
in the treatment of diabetes, and hold the front rank. They appear to 
have greater power than any other known remedy over the sugar-forinin^i; 
function of the liver ; but this power is limited, f^nd its extent is readily 
ascertained in each case. While it is easy to push the dose up to 
almost any amount, the results obtained do not support this practice, 
which is attended by the usual ill effects of the opium habit. Where 
we desire to diminish the total amount of urine secreted as rapidly .is 
possible, a grain of extract of opium in pill may be ordered at bed-time , 
and it is permissible to give even more frequent doses of this remedy, or 
of moi:phine, for a time. But this should be done with discrimination, 
and the practitioner must not rely too much upon its influence. 

Codeia is a weak substitute for opium or morphine, and has little 
utility except as a placebo. Belladonna is sometimes combined with opium, 
and the combination acts well. 

Salicylate of sodium has been credited with several cures (Sympsoii), 
but it is doubtful if it possesses any specific action ; the dose is from thirty, 
to sixty grains daily. 

Bromide of potassium exerts a favourable influence in soothing the 
nervous system, and is sometimes a valuable agent ; the dose usually given 
is, thirty grains daily. 

Jambul, in the form of powder, extract, or tincture of the seeds of 
Syzygium jambolanum, is a drug which has great repute in the East Indies 
and Malayan Archipelago, but it has not justified this reputation 
&irope. 

Arsenic is a valuable tonic, and arsenite of bromine, or rather liq^^or 
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Clementis,’^ has been counted as a specific. Its Value jis at best 
•^(lofll)tful. ^ ^ 

The success of thyroid extract m the treatment of myxcedema gave 
rt gi'eat impetus to therapeutic experiments with* organic extracts in other 
diseases ; and following the indication afforded by the recent observations 
on .the influence of extirpation of the pancreas, numerous attempts to 
treat diabetes have been made by administering raw pancreas, or various 
preffarations derived from the gland, to diabetics. The result has been 
very disappointing. IJo good whatever has been effected by these means 
(H. W. G. Mackenzie (68)). ^ Even depancreatised dogs have not been 
benefited by it (Minkowski, Gley, and Thiroloix). L^.pine has recom- 
mended hypodermic injections of pilocarpine to stimulate the pancreatic 
secretion, but with little success, if any. He has produced, however, 
from malt diastase, a glycolytic ferment which has been administered to 
.several patients with good effect, the elimination of sugar being reduced 
in each case. He makes the ferment by macerating five grammes of 
malt diastase, obtained as pure as possible, in a litre of water acidulated 
with one gfamme of sulphuric acid. After being allowed to digest for 
two or three hoiirs it is neutralised with bicarbonate of soda, and this 
(juaiitity (a litre) is administered dail}^ As it will not keep it must be 
made fresh every day. • 

Dr. Karl Grube of Neuenahr has recently referred to the popular use 
of egg-shell powder in diabetes, and has seen general improvement with- 
out influence on the glycosuria follow the use of a teaspoonful daily of 
this remedy, or an artificial substitute consisting of carbonate of lime 93 
parts, phosphate of lime and phosphate of magnesia 7 parts. He refers 
to the great loss of lime in the form of earthy phosphate in the urine, 
and thinks the medication may tend to repair that waste. 

Among other remedies recommended are Martineau's specific ; ^ anti- 
pvrin in 15-grain doses thrice daily (Germain See); sulphide of calcium, 

4 to i grain three or four times in twenty-four hours (Cauldwell) ; 
creasote, 4 to 10 drops daily (Valentine) ; phcnacetin and exalgin 
(Dujardin - Beaumetz) ; camphor (Peyrand) ; iodoform (Moleschott) ; 
iiitro-glycerine (Kennedy); salicin, 30 to 270 grains daily (Dornbliith) ; 
carbonate of soda, h oz. to 2 oz. daily, with citric acid (Stadelmann) ; 
«iilpho-carbolate of soda, 5 to 30 grains for a dose (Mon ck ton) ; nitric 
cr nitro-hydrochloric acid with tincture of nux vomica (Wilks) ; cocaine, 

4 grain three times a day (T. Oliver/; pepsin, 10 grains three times daily 
(< Gardner); ouabaine, yjtSit three or four times daily (Gemmel); phos- 

^ laq. dementis, accortUiig to Hager, has the following composition : Acidi arseniosi, 
otiissii carbonatis aa gr. isa. Dissolve m five droiis of distilled watei in a test-tulie, and 
iintd a clear solution is formed. Dilute with distilled water until the quantity weighs 
I grains. Tlien add 6*2 grains (4 drops) of bromine, and set aside for one day. The ikiid 
then ready for dispensing. 

' Martineau’s specific ; — Carbonate of lithium, 20 centigrammes (3 grains), added to a 
j 'h’spoonful of the folldlviiig solution : Arseiiiate of sodium, 0'20 centigramme grain) ; 

‘ Stilled water, 500 centigrammes (80 minims) ; the mixture to be placed in an ordinary 
la-water machine (gasogene), this quantity to be used daily with and between meals ^ a 
'"'K, alone or mixed with wine. 
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phorus, gij^ in pearls, of which three to six are to be jbaken daily 
(Balmanno Squire) ; lactic acid (Cai^tani) ; lifjdrogen peroxide ; uranftini^' 
nitrate \ liquid extract of ergot in half-drach^ doses thrice daily 
(Dougall); benzosol, 60 to 75 ^grains daily (Piatkowski) ; strontium 
bromide, 30 grains thrice daily (Solis Cohen) ; permanganate of potash 
and mat6 (Monin) \ piperazine (Hildebrandt). , 

Dr. S. West has endeavoured to restore our confidence in uranium 
nitrate administered in doses up to ten grains three times a day. if was 
formerly used in doses of only one or two grains, and is liable to cause 
gastric irritation. A certain experience of the larger doses has assured 
me that even these have no constant or specific influence on the disease. 

Treatment of symptoms and complications. — Neuralgia. — The sciatic and 
other pains often cease as the disease is controlled by general treatment, 
but the presence of these symptoms affords a justification for the use of 
opium or hypodermic injections of morphia. Quinine in 5 -grain doses,, 
or phenacetin, or antipyrin in 15 -grain doses may be tried. Butyl 
chloral hydrate in 15 -grain doses is particularly effective for facial 
neuralgia. The part may be painted with a liniment of eqUal parts of 
menthol^or camphor) and chloral, or the following ointment may l)e 
appli^ : — Menthol gr. xv., Cocainae hydrochlor. gr. v., Chloral 
hydratis gr. iij., Vaselini 3j- 

Thirst. — This, too, is relieved as a rule by means which diminish the 
polyuria. It is useless to place restrictions on the patient's drink, but 
sucking pieces of lemon, or ice, or sipping very hot water, may diminish 
the demand, while hypodermic injections of pilocarpine stimulate the 
flow of saliva and relieve the dryness of mouth ; glycerinum acidi carbolici 
in 5 -minim doses is said to have the same effect. If it is desired to 
give lactic acid, this may be ordered as a refreshing drink in the form of 
lemonade, as follows : — R Acidi lactici 5 ss., Tr. limonis ^iss., Saccharini 
solub. gr. iv., Aquam ad Oj, Constipation in some cases appears to* 
increase the thirst, and is almost always a cause of discomfort, if not of 
danger, from the absorption of the products of pancreatic digestion and 
intestinal fermentation. Any laxative which does not contain sugar may 
be employed, but the best remedies are the aperient mineral wateis, 
especially those containing sulphate of sodium, of which Rubinat is the 
strongest and i^ost effective. There are also the waters of Condol, 
-Carlsbad, Chatel-Guyofi J and of those containing sulphate of magfiesiuni, 
Franz- Joseph, Hunyadi Janos, Freidrichshall, ^sculap, and so on. 

(Edema generally disappears rapidly after r^st in bed. In obstinate 
cases massage and bandaging should be tried. Dr. Dickinson believes 
that the tincture of perchloride of iron in doses of 30 to 40 minim>^ 
three or four times a day acts as a specific in this respect. 

Pruritus. — This very troublesome affection in women can only be 
cured by great attention to cleanliness. After micturition the patient 
should always wipe the parts with a sponge wrung' out of a saturated 
solution of borax ; and for this purpose she should carry the spong^» 
wfien away from home* in a small sponge bag under her skirts. 
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fc,hjuld be frequently washed in hot water, and wrung out o&a disinfect- 
ing fluid. The parts, if sore, should be bathed with warm saturated 
solution of borax, th^n carefully dried, and po)\^dered with boracic acid 
1 part, French chalk 3 parts, or ointihent of boracic acid, zinc, cocaine, 
or iodoform may be applied instead of the powder. The greasy appli- 
cations may be more protective against the drip of the urine. The 
vul^a should be washed twice a day at least with warm soap and water. 

Sweating, where excessive, may be checked by the use of Dover^s 
powder as a substitute for other forms of opium in the general treatment, 
iuid by the combyiation of opium and belladonna mentioned above. 

Coma. — There is no remedy for this most serious complication. 
At the first indication of its onset the bowels should be got to act, 
if possible, by a brisk purge of compound jalap powder ; in addition, 
citrate of potash, as recommended by E.»S. Reynolds, in doses of half a 
drachm to a drachm, dissolved in copious draughts of water, may be 
given every hour ; but neither these means nor the injection of normal 
salt solution into the veins, under the skin or into the peritoneal cavity, 
nor inhalation of oxygen, nor hypodermic injection of strychnine, ether, 
or camphor, has*in the long run proved to be of the slightest use. 

Robert Saundby. 
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Classification. — Under the names “Diabetes insipidus,” “Diuresis,” 

“ Polyuria,” “ Polydipsia,” writers have described a certain morbid con- 
dition of the system, characterised by excessive and persistent discharge 
of urine of low specific gravity which, unless in exceptional cases, con- 
tains neither sugar nor albumin. Most authors apply any one of 
the above names to denote this urinary superflux, without reference 
to the quantitative relationship that may exist in ii^dividual cases between 
the urinary water and solids. Others, of whom Willis seems to ha^e 
been the first, have attempted to form a classification on this J)asis 
Thus AVillis divided cases of diabetes insipidus into three groups : ( 1 .) 
those attended with an excessive discharge of aqueous urine, in which <, 
the solid matters are hardly affected — hydruria ; (ii.) those attended with 
a copious discharge of urine with a deficiency of uve3,—anazoiuria ; (iii ) 
those in which the excessive discharge of urine was accompanied l)y a 
superabundance of urea — azoturia. Parkes also supported the view that 
diabetes insipidus is to be found under three different conditions : 
(i.) In cases where there is no increase or decrease of tissue metamor- 
phosis ; (ii.) in cases where there is a decided decrease of tissue metii- 
morphosis ; (iii.) in cases where there ds evidence of increased tissue meta- 
morphosis, as shown by the increase of some of^ the urinary solids. To 
this latter class of cases Dr. Parkes thought the term polyuria more apt 
than that of azoturia, for the latter only expresses the fact of the increase 
of urfea; whereas in the cases quoted by him the fixed salts — chlorhles, 
sulphates, and phosphates — were usually present in abnormal quantities. 
Again, the term hamiict was introduced by the late Dr. Fuller of St 
George's Hospital to describe certain forms of dyspepsia associated Avith 
excess of urea in the urine, in which only the solid matter of the uem® 
is increased, not the water. Lastly, Dr. Tessier of Lyons has recovdetj 
a series of cases closely resembling saccharine diabetes in the increased 
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discharge df urine, the thirst, the neuralgic and rheumatic* pains, the 
Vasting, and secondary lun^ complications, but in which the urine con- 
tained no trace of sifgar ; a constant phenomenon in these cases was a 
very considerable increase in the quantity of phosphoric acid excreted, 
whilst the urea was not proportionally increased, a fact which Dr. Tessier 
thinks serves to distinguish them from cases of azoturia ; this distinction 
he marks by naming the group phosphatic diabetes. 

Though many writers still reserve the term “ dial^etes insipidus ’* for 
those cases in which a supei’flux of the urinary water is seen mthout any 
increase of the urinary solids, •still it must be admitted that many cases 
present both characters. It therefore seems, so far as our present know- 
ledge of these conditions is concerned, that this increased excretion of 
urinary water and of normal urinary solids respectively should be referred 
to two classes : (A) that in which the aqfleous superflux is most marked 
‘ — hydruria ; (B) that in which the drain of one or more of the solid con- 
stituents of the urine is persistent — polyuria : this classification will be 
u^d in this 4 article. 

A. Hydruria. — Definition. — Hydruria is that form of “diabetes 
insipidus ” which is characterised by a superabundant discharge of aqueous 
urine without any proportionate increase of the normal solid matters of 
the urine, and without the piesence of such abnormal products as sugar 
or albumin, unless it be in the way of complication or towards the 
end of life. 

etiology. — HydruPia, according to hospital stfitistics, is a somewhat 
rare disease. According to the register of the London Hospital from 
lH76jiol895, only eight cases were admitted during that period, of whom 
four were males and four females. The average age was 36 years ; the 
•youngest patient was 23, the oldest 55 years of age. Taking, how- 
ever, out-patient experience, I find that, during fifteen years, twenty 
eases have been under my care, which would represent say about a sixth 
of the whole number of such cases attending that department -of the 
hospital. To these may be added nine cases observed in private, and 
thirty-two cases obtained from trustworthy sources. The following table 
shows the average age of these cases at each decimal period, and the 
proportion of males and females : — 


Age. • 

Males. 

Females. 

Total 

1 to 10 yeaia . 

12 

7 

19 

10 „ 20 „ . 

6 

3 

9 

20 „ 30 „ . . 

6 

4 

10 

30 „ 40 „ . 

15 

7 

22 

*0 „ 60 „ . 

4 

2 

6 

60 „ 60 .f . . 

0 

1 

1 

60 „ 70 „ 

1 

1 

i 


44 

25 

69 

1 
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It will S)e seen from the above that the two periods of iSe in which 
the disease is most frequent are thosG of early childhood and early middle* 
age, and that the proportion of male to female cases is about two to uiie 
up to the age of 50 ; after that age the number of cases is too few for u 
fair estimation. This table accords with the view expressed by other 
authors, that the disease affects males in the proportion of “ two* or 
three to one,” and that it is chiefly a disease of middle life ; but I 
think it emphasises the fact that the disease is nearly as prevalent 
during the first decade of life. The youngest patient under observation 
was a male child at 2, the oldest a mkn 69. This last patient, ;i 
fine, well-built farmer, said he had always been a “ leaky ” subject, 
passing much more urine than he should. Of late, during the eohl 
weather of February of 1895, the diuresis had much increased, the 
urine on measurement amounting to six pints per diem, with a specific 
gravity of 1*005. 

Trousseau has remarked that it is not unusual to find patieiitj^ 
suffering from “ diabetes insipidus ” whose parents were either* glycosufic 
or albuminuric. This is especially the case with youn," children ; but, 
on examining a considerable number of cases at all ages, I find that 
heredity has a wider range oL constitutional dyscrasia than these t^No 
varieties. Thus of twenty-seven patients whose family history I was al)le 
to trace, in twelve either one or both parents were tubercular, and se\'cii 
presented a distinct history of pulmonary phthisis. In five cases there 
was undoubted evidence of inherited syphilis, three of these were children ; 
in three the parents had suffered from gout, tMk) of these were adult 
patients ; in two, one parent of each had died from heart disease with .1 
history of rheumatism ; two gave a family history of saccharine diabetes ; 
in three, either the father or the mother had died of Bright's disease , 
but in at least two of these last cases the albuminuria may have been 1 
due to lardaceous degeneration consequent on phthisis. 

Among the remoter causes among children malnutrition stands first 
and foremost. It is the children of the poorer districts of Lon dun 
which furnish the bulk of the younger sufferers from this disorder, amon^' 
whom such constitutional taints as tuberculosis or inherited syphilis are 
found, combined with ill-feeding and neglect. Certainly the disease is 
not common among children of the easier classes. Of thirty -fum' 
cases in which I have been able to iru/estigate the personal history, eight 
were directly preceded by neglect, improper feeding, and a constitution Jil ■ 
taint. Three cases seemed attributable to protracted worry and anxict}', 
four to alcoholism, three to acquired syphilis. In four eases the disoitb^i 
was developed after influenza ; three of these patients recovered. Tliroc 
cases followed exposure to cold : one patient had fallen into the water, 
and sat a long time afterwards in wet clothes; another had dinnh 
cold water when heated ; and another had been much exposed to the 
great cold of the February of 1895. In one case the disease was at^&o 
ciawed with heart disease consequent on rheumatic fever. Three ciisos. 
followed injury to the head ; in these the diuresis after a time gratbi' 
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allw declined. In three cases a tumour of the brain was* found on 
\iuto])sy. In two cases I found th6 disorder associated with aneurysm 
ot the aorta, a fact which is interesting in connection with Dr. Dickinson’s 
of “diabetes insipidus” associated with an abdominal tumour in- 
Milving the solar plexus. 

•To sum up the setiological factors, we may then say that hydruria is a 
dir,(j»der that mainly affects early childhood and middle adult life : that 
males suffer in proportion of two to one of females; that hereditary 
predisposing factors mainly manifest themselves on the lines of tuberculosis, 
iiiliciited syphilis, gand gout ; And that among children the parents have 
often been either glycosuric or albuminuric. Of the more immediate 
causes anything tending to depress the nervous system may play its part ; 
among such events are malnutrition and neglect, long -continued worry, 
heavy drinking, syphilis, depressing illnesif such as influenza, and exposure 
'to cold. Among the more direct interferences with the nervous system 
;iie injuries to the head, tumours of the brain, pons, or medulla, and 
liftnours pressing on the thoracic and abdominal nerve ganglia, which 
probably agree jn disturbing the vaso- motor governance of the renal 
\ Cfssels. 

Symptoms. — The two symptoms of hydruric form of “ diabetes 
ui'sipidus,” which alone are characteristic of the disease, are a profusion of 
urine without sugar, of low specific gravity, and an intense thirst. 

Unm , — In well-marked cases the urine may be increased tenfold — from 
two and a half pints to over twenty pints. The highest quantity I have 
myself observed was •sixteen pints in the twenty -four houi’s. The 
diuresis may certainly be more extreme than in saccharine diabetes. Up 
to a qertain stage of the malady the amount of urine passed is in excess 
of the total of fluids ingested, the excess being made up of the withdrawal 

• of fluid from the tissues and from the food. Subsequently, as the appetite 
fails and the tissues become dehydrated, this disproportion is lost, and 
the total amount of urine falls below the aggregate of the fluids taken in. 
The coloiu* of the urine is variously described as of a pale yellow or 
greenish tint. In characteristic cases, when fresh and examined through 
a tall glass cylinder, it has often a pale bluish tint, like that of the 
Sicilian aquamarine. When first passed it is faintly acid, or perhaps 
inure frequently neutral ; but it soon becomes turbid from the deposi- 
tion of epithelial cells, and fronv ammoniacal decomposition causing 

• precipitation of phospha^ps. The specific gravity is always low, but the 
i^tatement that it has been known to fall as low as distilled water is founded 
uii error of observation; the specific gravity must be estimated when 
the urine, freshly passed from the bladder, has a temperature of "about 

^nd not when it has cooled to the standard temperature of 60 •F. 
The difierence of 30° F. would represent something more than four 
degrees of specific gravity ; a specimen of urine freshly passed from the 
•hidder at jT temperature about 90° F., and registering on the urinometcr a 
.specific gravity of 1*000 to 1*001, would if again estimated at 60° Fm — 
^ le standard temperature — register a specific gravity of from 1*004 to 
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1*005. Tte lowest specific gravity taken at 60° F. was, in a cftild, 1*0^2 
in an adult 1*003. Even figures so'^low as ‘ these, when the amount of* 
diuresis is taken into account, show an increase in the amount of uriu.u y 
solids above the normal ; such an increase, however, does not denote an in- 
creased metamorphosis of tissue, but rather a washing out of the tissues l)y 
the excessive drainage, and an excessive ingestion of food. At the most*the 
solid matters are increased by a fourth to one-third. As may naturally be 
supposed, uric acid is not deposited from such dilute urines ; but it not 
infrequently appears when from any cause the diuresis is very greatly 
diminished. The most usual deposits are lyhose of oxaJates and calcium 
phosphates. Glucose, though no feature of the disease, may occasionally 
appear in small quantities ; or it may appear towards the end of the 
case, when indeed it may merge into saccharine diabetes. Inosite 
or muscle sugar is not an infequent constituent ; in some cases I have 
observed it in considerable quantities. Albumin may be present in small 
quantities throughout, but it usually makes its appearance towards the end 
of the case as a part of the usual dyscrasia. . “ 

The intense third is as well marked a feature as th^^ diuresis, if not 
more so. Clinical records tell us of heroic potations. Trousseau 
has recorded the case of a patient who consumed fifty pints of fluid 
daily ; his urinary secretion was about fifty-six pints. The same patient, 
on one occasion when the amount of drink had been restricted, had 
drunk the contents of his chamber-vessel ! There is no doubt that the 
thirst in cases of “ polydipsia exceeds that of saccharine diabetes ; more- 
over, at first the urinary secretion continues in excess of the amount 
ingested, showing that both the tissues and the food are drawn upon to 
supply the aqueous drain : as the disease advances «the balance becomes 
more equal, and as dehydration of the tissues increases more fluid is 
required to make up for the body loss ; thus after a time the fluid . 
ingested is more than the urine excreted. 

Among other symptoms noticed in the progress of the disorder are 
disturbances of innervation. In the early stages the patient often complains 
of severe and racking pains in the lumbar region shooting down into the 
thighs. In one acute case, admitted into the Seamen's Hospital in 1876, 
the patient was in a stupid, semi-comatose condition, in which he remained 
for several days ; he then gradually improved, though he was still passing 
large quantities of water. In another case, in an out-patient who had 
attended for several months at a large London he^pital for dyspepsia, the 
disorder set in suddenly with violent pain in the head and sudden blind- 
ness : the urinary secretion rose to thirteen pints a day, and continued to 
increase till the time of his death, which took place shortly afterwards 
AnK>ng the minor disturbances of innervation are the frequent tendency 
to headaches, mostly in the occipital region ; spasmodic affections of the 
gastro-intestinal tract, such as choking sensations, hiccQugh, and irregular, 
action of the bowels ; itching of the skin and other disturbances of the 
senrory functions, and certain spasms of particular groups of muscles. 
Impotence is a marked symptom throughout. Amblyopia without any 
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.spodiiil lesioft is frequent. Towards the end insomnia is usiia*ly a very 
fli stressing symptom ; it often passes abruptly into coma, preceded or 
f(:>llo\ved by convulsiorAs. Special nerves are not paralysed unless there 
1)0 some cori^esponding cerel)ral lesion ; *nor are ophthalmoscopic changes 
associated with the disorder unless it be in connection with some con- 
curAnt dyscrasia, as in the case of the blind patient mentioned above in 
whom neuro-retinitis was observed together with fulness of the retinal 
vessels : in this instance the section revealed the existence of a small 
triimma situated in the middle line under the floor of the third ventricle, 
and some softening of the brahi substance around it. As in saccharine 
diabetes, the reflexes disappear at an early period, though I have met 
with cases in which they have still been elicited for some considerable 
period. 

Nutrition , — Digestion is usually well performed, and this in spite of the 
enormous quantity of food that is often ingested in the early stage of the 
disease. The appetite, so long as the patient maintains his general health, 
is t)ften voracious ; and when we remember the large quantity of water 
required to suppjy the drain from the body, this is not to be marvelled at. 
Trousseau has recorded some of the wonderful performances of these suf- 
ferers, so that I need not emphasise them .further ; but I may testify that 
in many of my own cases their exploits have l)een no less heroic. As 
digestion is often performed with regularity, this “ bulimia ” may give 
rise to no inconvenience ; l)ut in cases that run a prolonged course, as the 
health fails the appetite flags, and is succeeded by disrelish for food, 
which increases until complete anorexia is reached. By this time the 
disorder has made considerable advance ; the tongue has become red and 
glazef\, the mouth ancL throat are covered with sticky mucus ; the bowels, 
which before were obstinately constipated, now alternate between that 
•condition and severe attacks of diarrhoea, which often become uncontrol- 
able and hasten the patient to his end. Generally one of the troubles 
is a persistent flatulence which no plan of diet or medicament seems able 
to relieve. 

Emaciation sets in very early ; but so long as the appetite is maintained 
it does not progress so rapidly as towards the later stage, when anorexia 
•>ecomes a prominent symptom. Then the muscles rapidly waste, and the 
skin becomes wrinkled and assumes a dry, withered appearance. Owing 
to the extreme muscular weakness teven the slightest exercise l)ecomes 
•impossible, and the patient either takes to his bed, or rests all day on 
chair or sofa. 

The temperature is always subnormal, unless it be raised for a time 
»y pyrexial affection \ in this case it has been noticed that the abuhdant 
discharge of water falls considerably. The pulse is always feeble and 
^m\y compressible, with no sign of high pressure. 

. Among the symptoms that close the case, simple exhaustion, followed by 
' ‘owsiness passing into couia, is perhaps the most frequent in chronic cases 
jimong adults ; this exhaustion is often precipitated by a severe and un- 
controllable attack of diarrhoea. A form of low congestive pneumonia 
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often carric'S off the patient already reduced by the excessive drain. « hi 
those who have a tubercular diathtais pulmonary consumption sets nf 
early; in young subjects convulsive seizures and' coma often aniiounci' 
the end. ' p 

Diagnosis. — In well - marked cases of “ hydruria ” there is Intlo 
difficulty in recognising the disorder by the persistent discharge of 
quantities of aqueous urine of low specific gravity, the intense thirsty; ind 
the progressive emaciation, i 

It is distinguished from saccharine diabetes by the absence of sugju 
from the urine and the low specific gravity. It certa^Jlly happens, how- 
ever, in “ diabetes insipidus ’’ that small quantities of sugar appear in 
the urine ; but in my experience it is always transitory, and the specific 
gravity is never high. In one case, when it first came under observation, 
the patient was passing six pinte of urine ; the specific gravity was 1010, 
and it contained 4 grains of sugar to the ounce. Under moderately 
restricted diet and opiates the sugar entirely disappeared, and it has not 
reappeared since — a period of six years. , « 

The condition known as anazoturia, or, as Sir Andrew Clarke named 
it, “ renal inadequacy ” — a condition in which the solids of the urine, 
chiefly the urea, are greatly diminished — may be taken for “ hydruria ” , 
but in that disease, if such it be, there is no absolute alteration of tlic 
urinary solids, and the amount of water discharged in diabetes insipidus 
far exceeds anything met with in “ renal inadequacy : in these lattci 
cases, although the specific gravity, in the absence of the urinary solids, is 
low, the urinary water often does not exceed the normal, or does so 
only to a slight degree. Most cases of so-called renal inadequacy, that is, 
of diminished excretion of solid matters, that have come under mv 
observation have proved to be early stages of granular kidney. 

The copious discharges of urine of low specific gravity by hysterical 
patients may for a time mislead the physician. But the general charactci 
of the patient, the usually intermittent recurrence of these discharges 
and their amenability to anti-hysteric remedies, are sufficient to protect lu 
from a false interpretation of the symptoms. 

The discharges of aqueous urine from large cysts in the kidiiei 
may be misleading at first. Thus a child was brought to my out 
patient room with a statement that, on the previous day, it h.u 
passed quite two pints of pale urine and was still passing more tliai 
it should do. Careful examination elicited nothing wrong ; but on it 
next visit to the hospital I discovered a distinct tumour in the left haul 
which on pressure slowly disappeared ; whereupon the child dischiirget 
more'^than a pint of urine by the bladder. The case was evidently on 
of>^a hydronephrosis, which, on reaching a certain point of distensioi 
discharged itself by syphon action. The intermittency of the discharge 
and the absolute deficiency of solid matter, ought ta prevent our bciUr 
misled after the first observation. In cystic disease of the young tl^*^ 
ur<uie is often of a pale, limpid character, of rather low specific gi'avitV; 
usually albuminous, but not largely increased in amount. The detectiuu 




DIABEl'ES INSIPIDUS 


241 


{he enla^Jged cystic organs usually determines the diagne^is ; other- 
{vise the absolute decrease .of solidi matters, while the excess of the 
nil nary water, if any, is moderate, will settle th^ matter. Imposture is 
]i()t readily detected, as it is only neces^ry to add the requisite amount 
of water to obtain the characteristic urine ; but close observation will 
(lot(?ct the cheat : indeed the patient could not suffer from the supposed 
(lmr<*sis without experiencing ere long the horrors of the water torture of 
tlic Holy Inquisition. 

Frecfueiicy of micturition may sometimes be taken at first sight for 
increased discharge of urine. j>In the incontinence of adults evidences of 
ol)st ruction of the outflow and the character of the urine itself are sufficient 
for diagnosis. The nocturnal incontinence of children is easily recognised ; 
but a difficulty may arise in those somewhat rare cases in which the 
incontinence is diurnal as well as nocUirnal : even here, however, a 
flight attention to the facts of the case will soon determine its nature. 
The act is almost unconscious, the child wetting itself when in school or 
iitiplay without seeming aware of any mishap; the urine is of usual, or 
sometimes of increased specific gravity, and careful observation will show 
that the quantity passed in the twenty-four hours is not excessive. 

Prognosis. — The progress of cases of “diabetes insipidus^’ is very 
\arial)le — sometimes they run an acute course from beginning to end; 
sometimes they persist for a number of years without any visililo 
deterioration of health beyond a feeling of weakness and general malaise. 
The most rajDid case under my own observation was that of a man already 
jifHicted with a syphilitic growth at the l)asc of the ])rain ; he first 
exhibited symptoms of hydruria one month before his death ; and this 
symptom gradually ipereased, till the week before his death he was 
passing over thirteen pints. The most protracted case was that of a 
jiatient who first appeared in the out-patient department of the London 
Hospital, October 1880, and who has attended off and on since then till 
the present time. At first he attended for “ phosphaturia ” without any 
marked increase in the amount of urine passed ; but as soon as the 
tendency to eliminate an excess of phosphates passed off, the excretion of 
a dilute aqueous urine manifested itself, and for the last fourteen years 
he has passed from four to seven pints of urine daily with a specific 
gndvity 1*008 to 1*004. During the past two years he has complained 

odd feelings with partial loss of cpnsciousness, but without convulsion 
• evidently attacks of p^tit mal. 

Attacks that set in acutely generally follow some sudden shock ; 
•'^ueh as blows on the head, sudden chilling of the body when hot, excess 
ot alcohol, or woiTy and anxiety. After injury to the head the disease 
•''cldom becomes pronounced, and gradually passes off, unless soyie 
poimanent brain lesion ensue. In these cases glycosuria is generally 
iy>ticcd during the ^arly part of the case, and after persisting for some 
tune passes off, leaving the patient hydruric ; this condition, however, 
^eldom lasts more than two years, unless some secondary brain mischief 
iiu'c resulted from the injury. Sudden chilling of the body when heated 
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has also tendency induce the disease in an acute forn,. A young 
farm lad, who diSlm ' a quantitya of cold well water when heated’ 
after mowing, began to pass large quantities of o urine ; when brought 
as an out-patient to the London Hospital, and his urine measured 
according to instructions, he was found to be passing four pints daily. 
He continued as an out-patient for quite two years without much impres- 
sion being made on the urinary secretion; and during the last^two 
months of his attendance he showed signs of mental deterioration. In 
the case of a lighterman who fell into the river on a cold winter day, 
when heated with rowing on his barge, the disease sqt in quite acutely, 
and after two years no definite improvement was made. In a case of 
prolonged exposure to cold weather, the patient was an elderly farmer, 
aged sixty-nine, who had never had an illness in his life, except that he 
had always been a “leaky subject”; his urine enormously and con- 
tinuously increased in amount with the setting in of the prolonged frost 
during February 1895. According to his statement he was passing from 
seven to eight pints daily ; no improvement has yet been made in his con- 
dition. Anxiety and overwork have not, perhaps, so immediate an effect, 
but still one sufficiently well marked for the patients themselves to refer 
to it. In the case of an old lady aged sixty-four, who had always led Ji 
life of ease and comfort, profuse diuresis followed attendance on a sick 
sister and grief for her death. In this case, now in progress for three 
years, beyond the insomnia caused by frequent micturition at night, which 
is best relieved by cannabis indica and ammonium bromide, no manifest 
disturbance of health has yet occurred. It is an ^.nteresting fact that the 
nocturnal excretion is in excess of the diurnal ; on an average the pro- 
portion is as three to two pints. 

When the disease begins insidiously, and runs a chronic course, the 
factors concerned are those which gradually undermine innervation, aml^ 
especially the inhibiting function of the renal vaso-motor system. Such 
factors are chiefly the acquired syphilis of adults, the inherited disease 
in children, chronic alcoholism, general self-indulgence, and such con- 
stitutional diseases as struma, gout, and rheumatism. Such patients 
seem to drift imperceptibly into the “leaky” state, and rarely come 
under observation till a very profuse discharge is established. Among 
middle-aged adults of this class there is generally a history of ante- 
cedent genito-urinary trouble, such as nocturnal incontinence of urine 
in childhood and of spermatorrhoea at and after the age of puberty ; as. 
the quantity of water discharged increases, there is a gradual decline 
of virile power till it is quite lost. Should the disease run a chroJiic 
cour»e no troublesome intercurrent symptoms, such as boils, carbuncles, 
oi;* cataract, arise as in diabetes mellitus ; nor unless the patient be 
distinctly tubercular do pulmonary troubles set in early. When they 
do it is generally towards the end of the case, and are then chiefly of ^ 
chronic nature — a kind of dry, slowly-advancing pneumonia beginning 
at^ the apex, and gradually spreading to the other lobes of the lung!^- 
More usually the end comes with symptoms showing the consequences 
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of the protracted dehydration on the nervous system,* such as tremor, 
^p-xtjnis, giddiness, and minor epileptiform manifestations. In^protracted 
cases of hydruria the final stage is often painfully prolonged, unless cut 
short by an attack of congestive pneumonia, of uncontrollable diarrhoea, 
or of coma preceded by convulsions. Owing to the extreme muscular 
wcjJ^ness the patient is unable to leave his bed, and lies coiled up in it, 
for the most part in an apathetic state. The skin becomes withered 
aiul^covered with brawny scales, the tongue is red and glazed, and the 
l)reath horribly foetid. The ravenous appetite by this time has given 
way to an extreme disgust for food, and even the polydipsia is much 
diminished. The ^abdomen is distended by flatulence; the bowels are 
constipated and the motions scybalous; this condition, however, not 
infrequently alternates with severe attacks of diarrhoea. The emaciated 
jmtient succumbs to one or other of tlj^e affections above named, and 
.dies in the last stage of marasmus. Finally, as Dr. Saundby has re- 
peatedly urged, death may be due to the gradual destruction of the 
kidney described in the section on the pathology of this disease. This 
secondary lasting of the kidneys in not a few cases leads to death by 
uraemia. Diabjtes insipidus then may run a long course with little 
danger to life, or even none ; on the other hand, we see that it is attended 
by grave dangers in more than one direction. 

All cases of diabetes insipidus, however, do not end thus fatally ; 
for though the drain of water may be excessive for many years, the 
general health may continue good and the digestive functions be per- 
formed with regularity. In such cases “hydruria,’' as Trousseau has 
remarked, constitutes an infirmity rather than a disease. The patient 
already referred to, who first sought medical advice for this complaint 
when* sixty-nine yeai’s of age, was evidently one of this class ; for 
he stated that for as long a time as he could remember he had been 
‘ troubled by the tendency to pass more urine than was natural, and had 
always been, more or less thirsty. It was not until he was chilled 
during the intense frost in February of 1895 that this mild form of 
bydruria assupied a more aggressive attitude. Otherwise he appeared a 
robust man, likely to reach his eightieth year. Again, in established 
cases, acute exacerbations may arise and threaten life, and yet subside, 
leaving the patient in the same state as before. The patient in the 
Seamen’s Hospital in 1876, already referred to, was in an extremely 
feeble and emaciated condition, and passing large quantities of urine. 
There was no history of l^yphilis or injury to the head, nor was there any 
sugar in the urine. He lay in bed for several days in a stupid, semi- 
comatose state, yet after a time he gradually brightened and improved in 
bis general condition. The diuresis, however, was still excessive during 
bis stay in hospital, and so continued after his discharge. From his emaci- 
ated condition, and with nothing else to account for the comatose condi- 
tion when admitted,^ it must reasonably be supposed that he was hydruric 
•some time before he came under observation at the hospital. The disease 
•may also set in acutely, and with great severity, and yet speedily subside 
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under careful tending and rest ; this was the case with a saijpr admitted 
into the Seamen's Hospital, one of fpur, who^had been exposed in an opei^;’ 
boat for several days at sea, suffering great privations and anxiety. Tins 
man, when admitted, was passing ^considerable quantities of aqueous urine, 
which gradually diminished with rest in bed and full diet, withotit jiiiy 
special medical treatment : he was discharged perfectly recovered 
Remissions of the disorder even in well-established cases are not iiifie 
quent. A gentleman, now for some years under my eare, tells me' hit, 
trouble is less urgent during the winter months, when he gets a couple ot 
days' hunting a week, than it is during the ^summer. The diuresis durini^ 
the latter season averages quite seven pints daily ; during the winter, on 
the other hand, it often does not rise above three pints for days togothei* 
That the effect is due to the exercise — probably to the sweating — and 
not to the season is shown by^the fact that the diuresis increases when 
ever hunting is interrupted by a long frost. 

In the prognosis of any individual case the facts already mentioned 
must be liorne in mind. In mild forms of the malady, that are an inc(jn- 
venience rather than a disease, an abatement may be looked for under 
proper management ; always remembering that such Cc^ses may become 
aggravated, especially if we have reason to suspect any latent tubercuLii 
or syphilitic taint. Cases that set in acutely from some direct shock to 
the nervous system are often the most hopeful ; while those, on the other 
hand, that begin insidiously and progress gradually, arc the least amen- 
able to treatment. When, however, the patient has once entered the 
downward stage — marked by anorexia, profound emaciation, and gre;it 
muscular debility — the end is generally approaching ; and, although theiv 
may be some lingering, when that stage is reached the victim rarely sur- 
vives six months. In children, especially in those of tubercular parents, 
the disease never runs a protracted course ; from beginning to end th(‘ 
period rarely extends to two years, and is usually not more than a ' 
months. 

Pathology. — The pathology of diabetes insipidus is a want of inhil)i- 
tory control of the vaso-motor renal nerves. There are nq characteristic 
changes in the kidney. In cases of a long course changes in the rciml 
texture are sometimes seen, but only such as are common to othei' 
diseases, and have had nothing to do with the urinary superflux, lb' 
Saundby, however, thinks that a survey of recorded cases leads to tlic 
opinion that prolonged distension of the urinary passages by enormous 
quantities of urine during a number of years leads to a diseased state 
of these parts which cannot be regarded as a mere coincidence. It i'^ 
interesting to trace the course of the nerves forming the renal iilexns, as 
irritation from eccentric or distant sources may play a part in inhibiting 
the renal nerves. Thus, the nerves forming the renal plexus are derivc<l 
chiefly from the solar plexus ; as the right vagus and great and lessee 
^splanchnics join the solar plexus, it is probable tha'r branches of the^t' 
nerves enter the kidney by way of the renal plexus. The splanchint " 
also send branches direct to the renal plexus ; and the left vagus seinl'' 
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some fibrestjto the left kidney. They contain mednllated and^on-medul- 
hitcd fibres ; and Krause has traced the latter as far as the apices of 
the papillae. Their r;iode of termination is unknown. Physiologically 
vaso constrictor, vaso-dilator, and senafOry fibres have been ascertained. 
The connection through the vagus brings us into range with the medulla 
oblongata, and with many organs susceptible of tubercular or syphilitic 
gro^yths, or of sudden shock, such as chill. The solar plexus may propagate 
the effect of abdominal new growths or aneurysms. In long-standing 
cases the kidneys are mostly enlarged, especially about the cortex, to 
which may be ad(Jed slight granulation of the surface if albumin were 
present in the later stages. Another common occurrence is dilatation of 
the pelvis, often so far as to resemble a cyst. Thus it has been suggested 
that there may be two forms of diabetes insipidus : one characterised by 
a normal or perhaps slight excess of UT^a, the other by a subnormal 
excretion of urea. The post-mortem evidence, however, is not yet suffi- 
ciently conclusive to decide this point. The fact of the diminution of 
iir*ea may be due merely to the anorexia that accompanies the latter stages 
of the disease, whilst at the early period with a voracious appetite the 
urea is naturally increased. After a prolonged period of diuresis, it is 
easy to anticipate sacculation of the pelvis, which is a reservoir for the 
superfluity ; since the patients, wearied by the frequent efforts at 
micturition, naturally try to retain their urine as long as possible. The 
cause of the great fall in the amount of urine, often to normal, on the 
accession of pyrexia is unexplained, unless it be by the immense consump- 
tion of water that occuj;s in acute febrile states. The same effect is ob- 
served in diabetes mellitus ; and I have noticed it in ascites, in which after 
the patient had been tapped twice the belly spontaneously emptied itself 
after a pyrexia (broncho-pneumonia) lasting three weeks. Since these lines 
have been in print I have heard of the termination of a case of diabetes in- 
sipidus, which I think of sufficient interest to insert. A somewhat pinched- 
looking young lady, aged twenty-seven, but looking only about nineteen, was 
brought to me two years ago suffering from thirst and occasionally voracious 
appetite. Her urine contained no sugar, but she was evidently passing much 
more urine than the normal. I ordered valerian, bromide, and arsenic. 
As she suffered from occipital headaches the optic discs were examined, 
but nothing wrong was found. I did not see her again till October 
1895, when her condition was much the same, her expression perhaps a 
. little more pinched. She also complained of obstinate constipation, for 
which cascara was ordered. In January of 1896 her maid heard her 
groaning in the closet ; her mother went to her, and found her exclaim- 
“ Oh my neck, it is bursting ; I am going blind, blind ! ” A email 
f^nd latent aneurysm had burst at the base of brain. , 

Treatment. — A great variety of drugs has been recommended for 
this disorder, each being in turn regarded as more efficacious than the 
others. Among the first to be mentioned is valerian, which owes its 
reputation to the strong advocacy of Trousseau, who used it in herqic 
doses; in one case the quantity of 10 grms. in the twenfy-four hours 
VOL. Ill u 
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was progrei^sively increased up to 30 grms. In large doses, Ix^it far less 
than these, valerian soon disorders the stomach, and creates such nausea / 
that it cannot long be effectively administered. ^When doses of half 
an ounce to an ounce of tincture of valerian arc given four times a day 
in a wine-glass of water, with some compound spirits of ammonia and 
chloric ether to disguise the nauseating taste, a very encouraging rcstilt 
often follows. But the effect is soon lost, and any attempt to incr^jase 
the dose fails on account of the nausea. Attempts to give the drug m 
the form of extract enclosed in capsules have the same disadvantage. 

Assafoetida has been used as an adjuv^ant, but it ^ has no apparent 
influence on the diuresis, and only adds to the nauseating effect. On the 
other hand, I have found that from 5 to 10 drops of tincture of cannahis 
indica seem to counteract nauseating effects, and to have a (juieting 
effect on the patient. In a cas^ where the sleep was much disturbed by 
the frequent rising to micturate, the diuresis was diminished, and the 
insomnia consequently relieved, by a draught consisting of 6 drachms 
of tincture of valerian, 10 drops of tincture of cannabis indica, and ;)0 
grains of bromide of ammonium, with sal volatile and chloric ether in ji 
wine-glass of water on going to bed ; half this quantit^^' was also tak(;n 
twice during the day-time. For some time this mixture diminished the 
diuresis by almost one-half. As soon as the drug loses its influence, oi- 
the patient becomes intolerant of it, it should be stopped at once, and 
resumed again after an interval. 

Ergot is another drug that has a good repute, and deservedly so ; 1 
have found that it effects a reduction in the amoujtit of urine when othei- 
drugs have failed. Yet here again its power is limited ; for if long con- 
tinued or given in large doses, symptoms of ergotism appear, and its 
administration has to be stopped. Thus a farm lad, who attended' for 11 
considerable time as an out-patient at the London Hospital, was at first 
placed on 10-drop doses of liquid extract of ergot thrice daily in an iron 
mixture. The average quantity of urine at that time was seven pints, 
which steadily fell to a little over three pints. The drug was admin- 
istered for many months, and the patient gained in weight and iinproA cd 
in general health, but eventually signs of ergotism appeared. 

Nitro-glycerine has also been employed with good results. In one 
case, a male, aged forty, admitted as in-patient to the London Hospital, 
passing a large quantity of urine, and at first treated with valerian and 
other remedies without much benefit, was placed on nitro-glycerine ; at 
that time he was passing 1 2 pints of urine daily ; after four days the 
urine was reduced to pints, and the patient was discharged with the 
report “improved.” 

These are the chief remedies that have been tried and recognised as 
useful ; some may be more effectual in one form of the disorder, others 
in another. But no such distinctions can be made till the history of 
: considerable number of cases comes under review. ' We do not need so 
m\ich an enumeration of indiscriminate instances in which one drug 
useful, as tBfe actual condition of the individual, ' especially as regards 
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Ills family «.nd personal history, and a notification of ttie reasons for the 
k'lnployment of a certain driig, and *the probable causes of its success or 
failure. 

Among other drugs that have been employed may be mentioned 
opium and its preparations, strychnine, quinine, belladonna, nitrate of 
ftil>^r, siilts of zinc, iron, and arsenic. These arc rather useful adjuvants 
tliag primary remedies. Opium and its preparations, unlike their action 
111 diabetes mellitus, have but slight effect in the insipid form of the 
disease. This we can readily understand, since opium in the former 
instance checks dijiresis by ch^jcking the formation of sugar in the system, 
and by diminishing the amount of this diuretic body passing through the 
kidneys; thus the beneficial effect of opium in reducing the diuresis 
111 the saccharine disease is nearly always proportional to the diminished 
quantity of sugar excreted.^' In diabetes insipidus no such reduction in 
•the superflux is observed, though some diminution does to a certain 
extent occur, which is no doubt due rather to a check in the meta- 
nvirphosis of tissue and in dehydration than to direct action on the renal 
circulation. Whilst making this statement, it is only fair to record the 
case of an in-p 9 tient of the London Hospital, a woman aged thirty- 
eight, with a tubercular family history, who, while passing fifteen pints 
of urine daily, was placed on codeia ; the amount of urine fell quickly to 
two pints, but as she died in hospital it is possible that the disease was 
near its termination : no autopsy seems to have been made, or some 
explanation of this unusual and energetic action of codeia might have 
appeared. The prepa|jp,tions of opium are very useful in advanced cases 
to relieve the insomnia, restlessness, and subjective nervous symptoms, and 
to check the advance of pulmonary symptoms. Quinine and strychnine are 
useful tonics — the latter being especially useful when there is much muscular 
^ weakness and convulsive twitching. Iron is always useful as an adjuvant, 
and combined with ergot, much increases the efficiency of the latter drug. 
The more soluble preparations are the most suitable and best tolerated. 
Ill the latter stages of this disease it is called for to check the profound 
marasmus and anaemia ; especially when those are attended with extreme 
muscular debility and passive oedema. The salts of silver and zinc by 
their action on the central nervous system have proved beneficial when 
convulsions, twitchings, or symptoms of an epileptiform character set in. 
I have already stated that the valerianate of zinc has in some cases a 
. decided power of diminishing diuresis. 

Arsenic may always *be relied on to improve the general condition in 
all stages of the disease. It relieves the excessive appetite in the early 
and the anorexia in the later stages : under its action the skin* often 
loses its withered appearance, and the bowels become less constipa^pd. 
When given in combination with some of the special agents already 
mentioned I have observed that it greatly increases their power. 

In syphilitic or tubercular subjects specific remedies must also be 
employed : for the former, mercurials and iodide of potassium, but rath 
caution ; for the latter, iodide of iron and cod-liver oil. In a ISaae, recoraed 
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by Dr. Robertson, of diabetes insipidus dependent upon distase of fhe 
bulb, the only remedial measure that seemed to be of distinct use was* 
voltaic electricity. The, positive pole was applied to the back of the 
head and neck by a large electrode, and the negative, duly insulated to 
within a quarter of an inch of the point, was passed along the floor of 
the nostril till it rested on the cervical spine. The strength of the 
current was gradually increased from a half to five milliamperes, ani its 
duration from one to five or six minutes each application. This was 
continued every second or third day for seven weeks, when the patient 
felt so well that he left the hospital to begin work pn December 15, 
1888. The Urine, on admission 260 ounces and upward per diem, gradu- 
ally diminished in quantity, the amount ranging from 78 to 88 ounces in 
the twenty-four hours during the last fortnight of his residence. The 
specific gravity had risen to kOlO or 1012. He was three times in 
hospital, and obtained the same relief by this means from the polyuria* 
on each occasion, though the palsy due to the central disease persisted. 

Symptoms arising from intercurrent diseases must be treated en 
general principles. The only incident which calls for attention here is 
that of constipation. This is caused by the dryness 0 !*“ the faeces from 
the drainage of water from the intestines, by the progressive weakness 
of the muscular walls, and by the excessive amount of food ingested. 
The accumulation occurs in the lower bowel, and impaction of faeces is 
apt to occur there unless care be taken to evacuate its contents. Irritant 
purgatives, especially those that affect the smaller intestines, should be 
avoided, as very slight irritation of the mucous membrane often causes 
severe diarrhoea of an aqueous character. Purgatives, when employed, 
should be those that act chiefly on the colon and , rectum, such as colo- 
cynth and aloes combined with strychnine and belladonna. Resort may 
be had to enemas of simple water with a little castor oil added ; or, if , 
the obstruction be severe, a glycerine enema may be used. Flatulence, 
which is a very troublesome symptom, is not caused altogether l)y 
fermentative changes ; the gas, which consists chiefly of nitrogen, may 
be the remnant of swallowed air, as is the “flatus” in the “passio 
hysterica.” It often comes on suddenly, even after relief has only just 
previously been effected. A pill consisting of extract of valerian and 
assafoetida, with extract of cannabis indica, rubbed with oil of rue or 
cajuput, may give relief ; to this a pmall quantity of some opiate may 
often be added with advantage. Massage over ^ the abdomen should be 
employed daily, both for the purpose of prevention and of relief. 

The dietetic as well as the hygienic treatment, though not so im- 
portant in the insipid as in the saccharine form, still requires careful 
attention. First as to the quantity of fluid the patient should be allowed 
to consume in the twenty- four hours. In view of the almost insane 
craving (“hydromania”) for fluid, and the enormous (jischarge of watery 
urine, the question has been considered whether the diuresis could be 
controlled byjplacing limits on the amount of fluid ingested. The experi- 
ment has been made, and in some cases the reduction in the amount of 
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Hui4 has Uben carried to a cruel extreme. No doubt restriction of 
•the amount of fluid is followed by a* diminution of the diuresis, and up 
to a certain point restraint may be imposed ; but it must be remembered 
that at this point the tissues are drawn upon, and their dehydration will 
increase. In one case recorded by Trousseau, in which extreme restric- 
tion was resorted to, although the amount of urine was considerably 
dccseased, the patient found “ his strength decreasing, his sight failing, 
and his body wasting.’* The plan of procedure I generally adopt, when 
a patient first comes under observation, is to ascertain the daily quantity 
of fluid he is in tie habit of taking and the daily diuresis. If these be 
nearly balanced I reduce the amount of fluid by two pints daily ; if this 
be followed by a corresponding fall in the amount of urine passed, I make 
successive reductions of about one pint every third day in the amount of 
fluid taken. When no further reduction in the diuresis is effected, no 
’further reduction in the amount of fluid ingested should be persisted in ; 
otherwise the deficiency will be made up by an exhausting drain on the 
tissues. TJiirst is greatly alleviated by allowing the patient to suck ice 
and by the usaof acidulated drinks to which a little gum-arabic or 
glycerine is adoed. When the appetite fails it is a good rule to add 
some nutriment to the drink ; thus milje and water, cocoa and milk, 
and light mutton broth may be taken. A tablespoonful of raw oatmeal 
stirred in a quart of water, and flavoured with a little lemon juice and 
grated lemon peel, forms a grateful drink. Tea and coffee increase the 
diuresis and should be avoided ; the same objection applies to effervescing 
drinks. # 

With regard to the food there is not the objection to the use of carbo- 
hydrates which existi in saccharine diabetes, and they may be freely 
used ; so may the hydrocarbons. With respect to proteid food, so long 
,Jis the patient can digest and assimilate it, it may be given ; but when 
anorexia occurs, and the process of metabolism is more or less arrested, 
then there is danger of overloading the bowels with undigested proteid 
material, of the absorption of toxic bodies, and of the formation in the 
tissues of toxins resulting from incomplete metabolism. Then the 
amount of proteid food should be limited, and given in as soluble and 
assimilable a form as possible. To aid reduction, the food should be 
minced ; and some preparation of pepsin may advantageously be given 
with it. It is safe to place such a restraint on the voracious appetite as 
• is not immediately follc^wed by loss of weight or decline in strength ; 
otherwise, if the patient enjoy his food and digest it well, no great 
severity need be exercised. By interposing small meals between the 
chief ones of the day much of the craving may be allayed ; thus a 
plate of porridge, a basin of soup, or a poached egg is often sufficient to 
stay the stomach till the hour for the regular meal arrives. The amount 
<jf salt taken with •food should be extremely small on account of its 
diuretic action ; and of course all salted meats must be forbidden, unless 
.bacon be permitted, and if so, none of the lean should be eaten, vid 
care should be taken to select the fat parts (the back) from very mild- 
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cured flitcttes. It has been noted that some patients with ^his disease . 
are very tolerant of alcohol ; other!, on thb other hand, are extremel/ 
susceptible to it. Except in m^erate quantitieil alcohol certainly in. 
creases diuresis, and it should therefore be taken as a dietetic only, and 
then not in the form of spirits ; a glass of bitter beer or some claret and 
water is quite sufficient. As the patient becomes weaker a glass of 
port wine twice a day may be added to this. •> 

Should sugar appear during the progress of the disorder, the dietetic 
treatment will be based on the principles laid down for diabetes mcllitus. 

The hygienic treatment is of great importance. Owing to the general 
relaxation of the nervous system, the patient should select a bracing 
place of residence, near the sea if possible ; if away from the sea, at a 
place of some elevation and with a dry subsoil. As the body temperature 
is usually below the normal Hie should clothe warmly, wearing woollen 
both winter and summer ; and he must avoid any sudden change of tem- 
perature. Exercise should be regular, but of a quiet character, and abo\o 
all fatigue should be avoided. Walking, the gentle use of ithe bicydle, 
riding on horseback, and golf are the best forms of it. ^Tiowing, football, 
or any exercise requiring sudden and violent movements, should be inter- 
dicted. In th^ later stages, when the patients, from museular weakness, 
become unable to leave the house, efforts must be made to prevent 
their becoming bed-ridden. They should be made to rise daily, and 
encouraged 4o change their rooms, which, however, should be on the sanu* 
floor. Massage to the limbs should be employed daily, but ciire must be 
taken not to overdo it. Care, too, must be tt/Ken of the skin, which 
from want of nutrition falls into a withered and atrophied state, and 
becomes extremely sensitive and painful to the touch, so much ^o that 
the patient cannot bear the weight of the bed-clothes ; this intolerance 
adds to the insomnia and restlessness. The patient should be sponged 
daily with soap (carbolic) and water, and dried by the gentle friction of a 
soft Turkish towel. 

B. Polyuria. — Definition. — Under the name polyuria three forms 
of urinary drain may be noticed : that of urea — “ azoturia ” ; of the 
earthy phosphates — “ phosphaturia,” or, as Tessier and others name it, 
“phosphatic diabetes”; and “baruria,” in which nearly all the solids of 
the urine seem to be increased together. To this form of urinary waste 
some continental writers have applied the name*“ demineralisation.” 

I. Azoturia. — This name was applied originally by Prout to a 
condition of urine characterised by the presence of urea in excess, 
though Prout did not distinguish between the increase of the urea and of 
the other solids. He pointed out, however, that it often preceded 
diabetes mellitus, but obtained little clue otherwise to its nature oi* 
pathology. Indeed, little advance has been made in this subject since lu?^ 
time. The affection is comparatively rare, and the cases are so chrome 
thiit they drift out of observation. No advance can be made until " c 
distinguish between the single increase of urea, the increase of urea 
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pl^psphate# together, and the total increase of all the urinaiy solids. I 
» have met with many more instances^f the so-called “ phosphatic diabetes ” 
than of pure azoturiai 

Azoturia, strictly defined, consists In an increase of the elimination of 
urea out of all proportion to the other solids. As urea is a diuretic there 
is bften in this state an increase in the amount of water ; this increase 
mi«t often mask the disorder, if the specific gravity be alone relied 
upon, and no precise determination of the urea made. Thus, in a case 
Lately before me, the daily urinary secretion amounted to just on 1800 c.c., 
or rather more than one-third of the normal, and the specific gravity to 
I 023; the urea, however, was increased to 58 grammes, an increase of 
rather more than two-thirds calculated upon the man’s age and weight, 
flis diet had .also to be taken into the calculation, but this condition will 
l)e referred to presently. The other uritiary solids were in about normal 
’ <|uautity, except the earthy phosphates, which were slightly increased. 

The disorder generally begins insidiously, with a feeling of languor ; 
rtiere is eJso an indescribable weariness, especially in loins and thighs. 
The tongue is^ usually pasty and foul, and the edges of it red and 
irritable. The stomach is evidently disorderetl, and intense cravings for 
food alternate with complete anorexia. ^ If about this time the patient 
consults his medical adviser, and if his symptoms be properly inter- 
preted, a little judicious management will probably prevent further 
mischief ; and though the patient may still feel languid and tired, a visit 
to Carlsliad or Homburg, or better still, to some (|uiet grouse-shooting 
or deer-stalking resorts in the Highlands of Scotland, will most likely put 
him right. If the opportunity be lost the disease will progress, the . 
gastne disturbance wjll increase, and the tendency to anorexia and to thirst 
Arill become more pronounced. To the weariness in the loins succeeds 
a(;tual pain, usually on both sides, though occasionally on one only ; thus 
renal disease may bo suspected, as I shall point out further on. Boils 
often appear ; not the large boils of diabetes raellitus, but small ones the 
size of a hemp seed, with inflamed bases and yellow heads ; these slowly 
develop, and frequently recrudesce. The skin becomes harsh, dry, and 
wrinkled from loss of adipose tissue, and the body -weight slowly but 
regularly declines. It is at this period that suspicion of diabetes mellitus 
arises, a more thorough examination of the urine is made, and the excess 
of urea and the absence of sugar t^rc detected. Even in these extreme 
cases the patient may ytjt recover ; otherwise the case may pass on, as Front 
remarks, into diabetes mellitus, or the patient may perhaps die suddenly. 
An instance of that kind is vividly impressed on my mind, though it 
occurred nearly thirty years ago. An artisan in the Great Northern 
orks at Doncaster, who was regarded as a malingerer — as he frequejitly 
threw up a day’s work and drew sick pay apparently on no substantial 
grounds — was at Jength discharged from the works, and his clubs were 
determined, if possible, to get rid of him likewise. He was brought to 
nie, and I could discover nothing but a specific gravity of urine amqpnt- 
ing regularly to 1 ‘027-32, and crystals of urea which formed in it on the 
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addition of^, nitric acid : on reflection I thought it might M a case, of 
azoturia. I therefore advised the officials to -act cautiously in the matter. ^ 
Ultimately one of the members took him up to i London, and on niy 
recommendation had him examined by three of the then leading urinary 
pathologists. Nothing except excess of urea could be detected, which 
showed, however, that ho was passing nearly three times the norlhal 
amount of that substance. One of the physicians consulted took a g»iive 
view of the case ; the other two took it rather lightly as a matter of diet 
and a change to the sea side. Acting on this advice, ho was sent by his 
clubs to a small fishing village near Hull. A few wepks after, without 
any manifest increase in his malaise, he went out for a stroll along the 
beach, came home, went up to bed, and when his wife went to call him 
for tea she found him dead. On section no morbid changes could l)e 
found in the body. t 

This disorder particularly affects male adults between the ages of forty ' 
and fifty-five. I have only once noticed it in a woman ; that was at the 
“ change,” and it passed off as that epoch closed. Other wrif^prs on the 
subject mention the frequency of the malady among men. Of the 
pathology of the disorder wo have no clear indication. It appears to be 
due to increased metamorphosis rather of tissue than of proteid food. 
Although restriction of the latter has a certain effect in reducing the 
amount of ur^ the result is never considerable ; and a purely carbo- 
hydrate diet, has very little influence in restraining the amount of urea. 
The best diet is a moderate mixed one, all stimulating substances being 
excluded. c. 

The amses of azoturia are obscure ; all my male cases were, with one 
exception, well-to-do men leading sedentary, busy, gjixious lives, who for 
the most part lived neither wisely nor well. The other patient, the 
artisan I have mentioned, was evidently a man of constitutionally weak „ 
nervous organisation, and his trade was too heavy for him. The pio- 
gnosis is favourable, especially in the early stages ; even in advanced cases 
recovery will generally take place in two or three years unless dial)etes 
or pulmonary complications ensue. 

The treatment is to bo directed to soothing the nervous system. 
The patient must rise late and go to bed early. The hours of work, if 
work be absolutely necessary, must be strictly limited ; but if the patient 
can afford it and has strength enoughofor it, a cruise round the world is 
the best restorative. As an intermediate step a rp sidence at Margate or a 
trip to the Highlands is to bo advised. Of medicines I rely chiefly on pre- 
parations of opium and henbane ; the latter seems to me to have a specially 
soothing effect. I usually prescribe a pill containing J gr. morphia with 
2 to 3 grains of extract of henbane. As a general tonic I give some 
mineral acid combined with a bitter infusion. The bowels should be 
kept well regulated. Every morning on rising the p0.tient should have, 
a “ sea-salt ” tepid shower bath, the temperature of which is to be regulated 
in accordance with the patient’s power of resistance, and a good towelling 
must follow. Whilst care must be exercised not to let the temperatuie 
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falUtoo low* it is important that the patient should not be rel«txed by too 
iot rooms, or clothes which are too Ifeavy. 

II. Phosphaturia. • — This name is applied. to three conditions of 
phosphatic urine : (a) that in which there may not be any excess of phos- 
j)lioric acid, but in which the earthy phosphates are deposited simply on 
iiccdunt of the alkalinity of the urine> usually the result of dyspepsia ; (6) 
tlia^in which ammonio-magnesian phosphate (triple phosphate) is deposited 
consequent on ammoniacal fermentation in disease of the urinary pass.iges ; 
(r) that in which an actual excess of the earthy phosphates is formed, 
which, if the urincb be alkaline* are deposited in dense masses in the urine 
glass, or if it be acid, give the urine considerable density. 

To prevent confusion between these three forms Tessier has proposed 
the name “phosphatic diabetes.” In normal urine the proportion of 
alkaline phosphate to earthy phosphate is ^Is 2 to 1 grms. ; yet in the cases 
Ve are discussing the proportion is not infrequently as 2 to 5 grms. 
Tessier gives cases presenting even higher proportions, such as 9 grammes. 
Irf these ca^s the urea is sometimes increased, but not always ; therefore 
it is that Dr. Te^ier contends that some other name than azoturia should 
1)0 applied to this condition. Of my cases, taking one with the other, the 
urea was onc-third in excess, whilst thp phosphoric acid in combina- 
tion with the earthy basis was trebled. In another case the urea was 
nearly doubled, whilst the phosphoric acid combined with the earths was 
four times the normal amount. In only one case was the urea normal, 
and in it the earthy phosphates were exactly (quintupled. 

The following table»shows the results of six cases in which exact and 
repeated analyses were made : — 


" - - - 

Age 

Weight. 

Quantity. 

Sp Gi 

riioH Aeid. 

Urea. 

Case 1 ^ 

16 

St lb. 

8 7 

2900 c.c. 

1-010 

5-2 

51-0 

„ . . 

24 

9 

0 

9600 c.c. 

1-004 

6-0 


,,31 

25 

9 

0 

2300 c.c. i 

1-015 

7-8 

33-5 

,,41 

27 

8 7 

1520 c.(\ 1 

1-022 

5-2 1 

41-2 

„ 5’ 

37 

12 7 

2020 c c. 

1-018 

7-6 

48-3 

„ 6 '^ 

20 

9 

0 

3825 c.c. 

1-016 

6-7 

87-2 


In all the cases, about eighteen in number, that have come under my 
•observation, in which the^ phosphoric acid has been considerably in excess 
of the urea, very severe and distressing constitutional symptoms have been 
associated with the excess. These symptoms vary considerably, but 
they are all characterised more or less by great nervous irritability, 
derangements of digestion, great emaciation, and severe aching pains •in 
the loins and back especially affecting the pelvic viscera. The urine is 
^pious, of medium# specific gravity, either acid and clear, or sometimes 

J These four cases seem to approach most closely Dr. Tessier’s description. 

* This cEise passed rapidly into one of diabetes insipidus. 

’ This case became one of diabetes mellitus. 



254 


SYSTEM OF MEDICINE 


alkaline atd whey-coloured from deposited phosphates. Thi termination, 
of the disease is variable. Of the cSses I have been able to trace six ha\e 
died of phthisis, which in two was associated with pleurisy ; three passed 
into diabetes mellitus ; and one into rapid diabetes insipidus. 

Treatment — The main indications are rest and promotion of general 
nutrition. To attain this end opium or codeia should be given in" full 
doses as soon as the patient first comes under observation. When,«how- 
ever, the nervous system is quieted, and the rheumatic and neuralgic 
pains are abated, the opiate should be discontinued lest it interfere with 
digestion. General tonics, such as ir6n, phosphcrus, quinine, mix 
vomica, hydrochloric acid, and cod-liver oil, should be perseveringly used. 
If there be a history of syphilis, iodide of potassium should be combined 
with these remedies. Warm baths, followed by tepid douches, give great 
relief to the neuralgic pains, artd also soothe the nervous system. 

The soluble phosphates may be administered, but their utility in these 
cases is questionable. There appears to be no lack of these constituents 
in the system ; the difficulty seems rather to lie in some wajit of pofl^cr 
in the tissues to retain them. , 

The food should be light and nutritious, and milk one of its chief 
constituents. , 

Alcohol should be avoided ; even in small quantities it invariably 
increases the diuresis. The same may be said of coffee. The change to 
dry bracing air should be obtained if possible. The clothing should bo 
warm, and the patient carefully guarded against cold, since in these cases 
a reduction of bodily temperature is always notefi. 

When in pursuance of these therapeutic and hygienic conditions the 
diuresis and excretion of phosphoric acid continue, though the geiieml 
condition of the patient may temporarily improve, there is reason to feai* 
that phthisis will supervene, or that the disease may assume the features 
of saccharine diabetes. 

III. Baruria is the name applied by Dr. Fuller to certain urines which 
are characterised by a general increase throughout of their solid constitu- 
ents, of one not more than of another, whilst the aqueous secretion 
remains tolerably constant. The specific gravity may run between 1‘03S 
and 1*045, and at that it may remain for several days. If there w(;re 
not an actual increase of the solid constituents one would attribute the 
heightened specific gravity to dyspepsia, or to a loss of water from some 
febrile condition ; but in many cases I have fou^id the urea, chlorides and 
sulphates increased by one-half. This state seems to be brought al)out 
by a quickened tissue metamorphosis, which may result in the formation 
of more acid toxins in the proteolytic cells which may dissolve out the 
afealine bases too rapidly. However, the cases I have met have been 
in heavily overworked persons. These patients have complained of much 
the same symptoms as the polyuric and phosphaturic classes, and have been 
relieved by the same treatment, especially by the frequent use of the sea- 
sait tepid douches. Arsenic also seems to be of special value in this 
“demineralisation.” A medical man residing in the Midlands who 
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Mitfered frofc this disorder drank freely of “ La Bourboule water, and 
^iid he could not do long without *it.» 

Charles Henry Ralfe. 
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LARDACEOUS Z)ISEASE 

General Pathology. — The condition to which this name is now gener- 
ally applied has been also known as waxij and oinifloid disease. The 
name alhumlmid^i^i^ been loosely applied Iwth to this condition and to the 
somewhat similar, Init essentially difterent, change in certain viscera which 
occurs in rickets ; the name, then, may be dropped as equivocal. The 
lardaceous condition may be provisionally described as an infiltration ; it 
IS a special addition to the proper structure, the nature of which will be 
presently discussed. Chemically the new material is closely allied to 
some of the normal constituents of the body, but is distinguishable from 
them and readily idiintifiod by certain conspicuous reactions. The 

change is essentially general or constitutional ; it is not local to any 
organ, but affects maAiy organs and tissues simultaneously, though un- 
equally. The change begins in the coats of the arteries, Init soon extends 
• heyond them, presenting itself rather as an incoi porated addition to the 
normal organic elements than as a recognisable interstitial intrusion. 
In general terms it may be said that the solid organs when thus affected 
are increased in bulk, sometimes enormously ; occasionally the enlarge- 
ment is superseded by contraction, so that the affected organ may become, 
as sometimes in the case of the kidney, smaller than normal. The 
special alteration is generally distributed throughout the whole of the 
affected organ, though limited at first, and sometimes indeed altogether, 
to certain anatomical regions : in tlie liver it may be limited to the inter- 
■ mediate zones of the acini or territory of the hepatic artery ; in the spleen 
to the Malpighian bodies ; in the kidney to the Malpighian bodies and the 
straight vessels of the cones ; in the mucous membranes to the arterioles. 
The arterioles are usually indeed the first seats of the change, which, 
however, extends beyond them and becomes somewhat general, invoMng 
mor])id new growths, especially when of syphilitic origin ; and sometimes 
<5ven simple exudutions such as urinary casts. The epithelial cells 
usually escape. 

Chemistry of the Infiltration. — Before proceeding to any minute 
consideration of the affected organs and structures, I will say as much 
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as I think be said safely with regard to the nature of thb infiltraj:in'r 
material. • • . ^ 

The ultimate compqsition of the lardaceous luperaddition is that of 
the protein bodies. Organs dis|)laying it in large amount have l)eeii 
subjected to ultimate analysis by Pavy and Odling, with the conclusive 
result that the morbid addition is nitrogenous and allied in composftioii 
to the protein bodies. The addition is not of the nature of staroii or 
cholesterine, as has been supposed ; it is allied to albumin and fibrin, 
though not identical with either of these bodies as presented in health, or 
obtained from bodies free from the disease in question. A remarkalile 
and apparently an important property of this material, whether it lie 
regarded as a new substance or as a modification of one properly belong- 
ing to the body, is its solubility in the fixed alkalies. The behaviour of 
the morbid material with liqui^r potassae (and much the same may lie 
said of liquor sodae) is of great interest. When portions of lardaceous 
tissue are exposed to the action of this reagent, even in a dilute form, 
they lose at once and for eVer their distinguishing reaction ,with iodifte, 
and this before the tissue has been altered in any other^ respect discover- 
able with the naked eye or the microscope. The tissue so acted on 
subsequently be saturated with acid — hydrochloric or acetic ; but the 
power of reacting in the characteristic manner with iodine is not restored. 
Either the material to which the reaction is due has been dissolved out 
of the tissue, or else it has been so modified by the alkali as permanently 
to lose its special distinction. Something certainly is dissolved out, for 
a bulky precipitate can be obtained from the iliquor potassae by the 
addition of an acid. A very similar but not so bulky a precipitate can 
be obtained from the healthy tissue by a parallel process. The material ' 
thus dissolved out of the lardaceous tissue readily absorbs or unites with 
iodine, as does that obtained from healthy tissue ; but it does not appear 
that the iodine reaction is • decidedly different in the two cases. The 
lardaceous precipitate takes a fawn colour, as does the precipitate yielded 
by the healthy organ ; the distinguishing iodine reaction does not survive 
the solvent process. 

The matter dissolved out of the liver (which affords the best material 
for experiment) by potash in the manner described was found by Ih’. 
Marcet to contain nearly the same proportion of nitrogen as belongs to 
albumin. The substance so extraqjted yielded on three analyses an 
average of 13‘7 per cent of nitrogen, the percy^ntage of albumin being 
15*7. The morbid material so obtained could scarcely be perfectly pure, 
but nevertheless the resemblance to albumin is significant. But however 
the i&aterial may resemble albumin in ultimate composition, it differs 
freen it in some important points : one of these is its solubility in water. 
Albumin, such as belongs to the healthy body, is thus soluble ; the 
lardaceous matter, or at least as much of it as can bqj detected by iodinq, 
is insoluble in water. The tissue may be macerated in water without 
lo^ng its distinguishing reaction until it is destroyed by decomposition. 
Another and apparently a very important difference between lardaceous 
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and healthy •tissue lies in the deficiency of potash in the larc^ceous. I 
'drived at this fact as the result of itveineration of the lardaceous and the 
corresponding healthy ^tissues, and Dr. Dupr6, operating in a different 
manner, has confirmed the observatiort. I annex the results I have 
referred to in a condensed form : — 


Mineral Constituents of the Liver and Spleen under Lardaceous Disease 
and other Conditions. The amounts are given as percentages, and 
as the means pf the number of estimations stated. 









u 



Organ. 

Observer. 

Number o 
Estimation 

Salts ofth 
Alkalies. 

Salt^f th 
Earths. 

j 

Soda. 

g . 

'9'S 

& c? 

t 

Ph 

Sulphuric 

Acid. 

• 

Chlonne. 

Liver, healtlty 

Dickinson 

7 

1*00 

•057 

■209 

•196 




,, lardaceous ^ 

»» 

8 

•739 

•177 

•169 

•156 




Spleen, healthy . 

j) 

3 

1-07 

•179 

•307 

•172 

•118 

•215 

•096 

,, lardaceous 

fi 

5 

•799 

•234 

•196 

•191 

•164 

•051 

•098 

,, rickety . 


1 

•989 

■C05 

•283 

•196 

•055 

•025 


Liver, healthy 

Dupr6 

3 


... 

•283 

•948 

•329 


•150 

„ lardaceous 

a 

3 



•131 

•190 

1 

•198 

... 

•166 


It appears that th(j lardaceous organs, both liver and spleen, are 
deficient in potash while they superabound in the earthy salts. It is of 
- interest to contrast the lardaceous change with that of rickets, wherein, 
so far ks a single instance can be relied upon, the opposite condition 
exists 3 the diminution in rickets falls upon the earthy salts, not on those 
of the alkalies (2, 3). Thus it appears that the lardaceous element (or that 
part of the tissue which gives the distinguishing reaction with iodine) is 
something closely allied to, but in some respects different from the con- 
stituents of the healthy body. It is something superadded, for it entails 
increase of bulk, and can be readily removed — though in the process of 
removal by alkali it loses its characteristic reaction. It may be presumed 
that it is deposited in the place of the normal material as the result of 
some modification of the process of nutrition, of some chemical change — 
one probably small in itself, however important in its consequences. 

It is well known that the reaction of the lardaceous tissue with 
iodine was discovered fcy Professor Virchow in searching for starch, on 
the hypothesis that products similar to those belonging to the vegatable 
kingdom might under certain circumstances of disease present themselves 
111 the animal body. Starch is indeed abundantly present in the human 
iiody as belonging to the healthy process of assimilation ; but we do not 
know it as the result of disease, and it certainly has nothing to do with 
the “ amyloid degeneration ” of the German pathologist. ^ 

The lardaceous condition can be distinguished by several colour 
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reactions ; some of the anilin coloui-s and indigo act upon it differently 
than upon healthy tissue, but th^ iodine^ test is the readiest, and 
some respects the most interesting. If a solutioi^^ of iodine be brought 
into contact with the affected tissue that part takes a specially deep 
stain, and holds it longer than the unaffected intermediate structures 
The colour is that of iodine itself, such as might be supposed to ressult 
did the affected tissues absorb the reagent more freely than the^ un- 
aftectejl. For the purpose of the test the iodine may be dissolved m 
pure water, in spirit, or in a solution of iodide of potassium. To obtiiin 
clearness of result and avoid complications^ the most satisfactory solvent 
for the iodine is distilled water, by which it is dissolved slightly but 
appreciably. The water should bo kept charged with iodine by the 
prese^^e of an excess of this substance, and the tissue long suspended in 
the nearly colourless though concentrated solution. The water vill 
gradually transfer the iodine to the tissue and produce the reaction 
simply and emphatically. The beauty of the test, as thus applied, is due 
to the deep coloration of the lardaceous parts, which is as intense as if, n 
strongly coloured solution were used ; while the non-lardaceous parts, 
being simply wetted with a virtually colourless liquid, display in con- 
trast their normal colour. Solutions in spirit or iodide of potassium arc 
prompt in action and suited foif* common use. Whether the solution l)c 
in iodide of potassium or spirit the further addition of sulphuric acid 
to the lardaceous tissue produces a change which has attracted much 
attention. The lardaceous tissue stained brown with the iodine becomes 
black, or nearly so, on the addition of the sulphji^ric acid. This colom 
was formerly described as blue, and was supposed to indicate the 
presence of starch. It is no longer necessary to insist that the blue is a 
delusion and the starch non-existent. The change'of colour is due to the 
action of the acid upon the reagent, not upon the tissue ; and it turns 
upon the fact that a solution of iodine in either iodide of potassium or* 
spirit undergoes precipitation on the addition of sulphuric acid. This is 
easily shown by placing a little of either of these solutions on a porcchiiii 
surface, and superadding sulphuric acid ; the precipitation and conse- 
quent darkening ^re sufficiently apparent. A similar change occurs if 
lardaceous tissue oe stained by one of these solutions and the same acid 
applied. The change of colour does not appear, then, to be due to the tissue, 
but only to the mutual action of the reagents. The lardaceous tissue 
absorbs the iodine solutions abundantly, and displays the change in a 
corresponding manner. If the experiment bS made upon lardaceous 
tissue which has derived the iodine stain from a pure watery solution, 
so that there is nothing involved which can be decomposed, no change of 
colour is produced by the acid. 

Assuming, as we fairly may, that the exceptional coloration of 
lardaceous tissue by iodine is due to a special affinitjr between the tissue 
and the test, or a special power on the part of the tissue of absorbing the 
test, it becomes of interest to look at the relations of iodine to the con- 
stituents of the body under various conditions. A solution of iodine iri 
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iodide of potash gives a large precipitite with a solutio*n of albumin — 
taking, for example, the serupi of astjites, which is alkaline and may be 
tiikcu to represent the ysual condition of albumin in the body. If the 
liulky chocolate -coloured precipitate thws formed be now removed by 
filtration, and an acid — say acetic acid, wlfich does not by itself coagulate 
albumin — be added to the clear liquid which comes through the filter, a 
bulky chocolate-coloured precipitate will be formed. Thus iodine 
A\dl give with albumin in an acid state a precipitate in addition to that 
which it gives with albumin in an alkaline or normal state. In other 
words, the affi Jiity of iodine foj; albumin is increased by the condition of 
acidity. 

As bearing upon acidity in relation to the lardaceous reaction I ma}^ 
refer to the behaviour of indigo. A solution of sulphate of indigo loses 
its colour at once when alkalised by liqueur potassse ; more slowly when 
alkalised by ammonia. If a section of healthy tissue, say of the liver, be 
stained with sulphate of indigo the blue colour will gradually become 
changed by the action of the tissue to a faint green. If a lardaceous 
liver be similarly dealt Avith, the blue staining of the lardaceous parts will 
remain permaneift. Thus sulphate of indigo is decolorised by healthy 
tissue, not by lardaceous, — a difference which may with probability be 
attributed to the deficiency of alkali in th5 lardaceous. For illustrations 
of this difference see (4-). 

I must refer in particular to the results obtained by staining Avith 
methyl violet. Violet is a compound colour consisting of red and blue. 
For some unexplained oj* only partially explained reason the parts affected 
with the lardaceous change take and retain the red, while the blue is more 
L teel)ly associated with the portions of the tissue not thus altered. With- 
out affecting wholly to* explain the decomposition of the colour by the 
morbid tissue, it may be worth while to note that among healthy 
structures some may be found which exhibit more or less of this property, 
by this test the distribution of the lardaceous change is more graphically 
and instructively displayed than by any other process I know of ; and it 
is this upon which I shall chiefly rely in what is to follow Avith regard to 
the minute changes in the several organs. 

Pathological anatomy. — I will proceed to describe in brief the 
changes attendant on the lardaceous condition in several of the more 
important organs without pretending to include all the structures and 
.tissues in which a more persevering search might detect it. 

The organ which is most extensively affected is the liver : the organ 
of which the affection is most productive of pathological results is the 
kidney, and next to this are the bowels and stomach. I will take the 
kidney first as the organ which is most frequently aftected, and also as 
one which may be conveniently considered before others ; because the 
special change in it is more easily limited and defined than where it is of 
heater extent. * 

Tliz hidney under lardaceous disease undergoes changes, to speak first 
bf those evident to the naked eye, which are so various that they comprise 
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all the res\ilts of nephritis, tubal and interstitial. The infiltrgftion, inc^eed, 
appears to be a cause of both kinds of renal inflammation, and unde;’ 
it the disease takes so many shapes that it is a^ epitome of all. The 
lardaceous state is gradually pr6duced so that the early departures are 
scarcely noticeable. The first is usually an exaggeration of the Malpighian 
bodies, which become conspicuous, and later sparkle like grains of sflver 
sand. As the disease progresses the cortex enlarges, and many o^the 
changes occur which are attendant upon tubal and diffuse nephritis^ 
These may even go to the form and bulk of the large white kidney, which 
when thus produced may be characteristically white and smooth, and haAc 
a weight, for the pair, of over 20 ounces. Sometimes the contractile 
process, which is due to the new fibroid tissue, overcomes the tendency to 
enlargement, causes the organ to shrink even . below its normal size, and 
gives it a nodular, puckered, dimpled, or granular exterior. The eleva- 
tions and depressions are apt to bo of large extent and gradual slope, so 
as to produce an undulated rather than a nodular surface. A kidney 
which has thus begun to show signs of contraction may still be much 
enlarged nevertheless. In a case of long standing the tissue may become 
somewhat homogeneous and translucent, so as to suggci^i the comparison 
to wax, which has supplied one of the designations of the disease. To 
the naked eye the ultimate appeal lies in the action of iodine most con- 
veniently applied as liquor iodi. This reagent brings out the Malpighian 
bodies as deep brown specks, and the straight vessels of the cones as lines 
of the same colour. 


Under the microscope all the results of tubal f^nd interstitial nephritis 
are apparent in their various modes and degrees. The tubes arc often 
distended and obstructed, and new highly nucleated fibroid tissue is some- 
times graphically displayed in connection with the superficial depressions. 
The special alteration is best seen with methyl violet; it is displayed 
most constantly and conspicuously in the Malpighian bodies, next upon 
the straight vessels of the cones, and less frequently, though often con- 
spicuously, upon larger arteries. The lardaceous change is almost 
entirely vascular, and is intertubular, excepting that the Malpighian 
vessels may be regarded as within the tubes. The special change nevei', 
so far as I have seen, extends to the epithelium, though this is often the 
subject of inflammation or catarrh. The Malpighian vessel first shows 
the characteristic reaction, the capsule remaining to the last unaffected, 
save that it participates in the general fibrosis which so often accora-. 
panies the lardaceous change; the arterial knot becomes swollen and 
blurred, and the coils are rendered indistinct as if by some diffused 


exudation ; it shows the reaction — whether of iodine or methyl violet— 
sopaetimes in patches, sometimes over its whole extent. The straight 
vessels of the cones are affected scarcely less noticeably ; as sometiines 
also are the larger arterioles, especially those which supply the Malpighian 
bodies and others of similar size. The veins usually escape, though I 


h^ve seen nodules or granules characteristically affected about the larger 


^ I have given a lithograph of such a kidney in my hook on Alhuminurm, 
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veins on tlfe attached side of the endothelial lining* The tubes are 
*|renc rally unaffected, though not aly^ays ; I have occasionally seen the 
special reaction in thei^ walls. Though the epithelium does not participate 
in the special change, I have in one insiwnce clearly recognised the iodine 
reaction in fibrinous casts within the tubes.^ The interstitial tissue, apart 
from the blood-vessels, is usually unaffected by the special change, 
though I have recognised it, however rarely, in nodules or minute masses 
not obviously connected with vessels. 

The liver is increased in size, nearly uniformly so ; thus there is little 



alteration in shape. Th^ surface usually remains smooth, and the capsule 
thin, and free from adhesions; unless the organ be the seat of some disease 
other than lardaceous, though possibly antecedent to it. The most cora- 
luoii complication of this kind is syphilitic; nodules may present them- 
■'^clyes in the liver, impinge upon the surface, and give rise to adhesiolis. 

is possible that an abscess which has become effete after having caused 
hirdaceous results itiay have left adhesions and irregularity behind. In 
size the liver may range from an inappreciable increase up to one such 

^ I have published a lithograph showing this in niy work on Albuminuna. 
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that the lower edge of the organ will be below the umbiliciitf, and even 
below the spine of the ileum. The^^weight ^ranges up to twice or even^ 
thrice that of health. Five or six pounds are not ^incommon weights for 
the lardaceous liver of the adult» The largest, in relation to age and 
stature, was that of a child (Argent) whose case I have elsewhere related (2) 
Her primary disease was caries of the spine. Her age was fifteen, but her 
stature not more than that of eight. The liver weighed 86 ouijj^es. 
The right lobe descended to the fold of the groin ; the left came down 
as low as the umbilicus, and lay in front of the spleen, from which during 
life it could not be distinguished. ,, 

On section the lardaceous liver, which is often also fatty, presents a 
very characteristic appearance, the waxy transformation of the acini being 
conspicuous, and their reaction with iodine remarkably extensive ; so that 
in an extreme case the reactiop, though only in dots, covers the major 
part of the section. 

With the microscope and methyl violet the distribution of the change 
can be better defined, more especially when it is not extreme. In tlje 
liver, as in the kidney, the blood-vessels are the parts chiefly affected. 

The lardaceous tinting is oft6ii seen upon the 
linings of the arterioles and venules, both 
hepatic and portal, as if to convey a suggestion 
of something derived from the blood. The 
reaction, however, is not in all cases confined 
to the linings, but in the case of the hepatic 
arterioles sometimes permeates their coats 
The middle zone of the acinus is early affected ^ 
but in advanced cases the characteristic colour- 
ing is so widely spread that it is evident that 
the territories, both of the hepatic and portal 
veins, are invaded, more particularly when 
these border on the region of the hepatic artery 
In a very extreme Ciiso so large a proportion of 
the section takes the colour that it is not easy 
to say what structures are affected and what 
exempt. In such a case the small proportion 
of the unchanged glandular tissue remains in 
isolated masses, especially around the portal 
canals. The portal fibrous tissue is usually 
of ayp^^ free from the special change which mainly 
affects the blood-vessels. The minute vessels 
t in a very extreme case may be swollen and 

trspisformed almost beyond recognition, and occupy the greater part 
of the section. The epithelium may be fatty or atrophied, but 1 
have never been able to make out with certainty that it gave the 
lardaceous reaction. It would appear that the liver gives lodgment 
to a larger proportion of the lardaceous matter than any other organ? 
and its distribution suggests that the principal channel by Avhich 
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IS introdufed is the hepatic artery. It is remarkable, coi^idering the 
t<acat increase of bulk which the IWer undergoes under this disease, and 
the extent of the change of tissue which is evident to the naked eye, 
and is revealed by reagents, that the alteration in function is not greater 
than it appears to be — certainly it is less than in the kidney. 

• The stormch and bowek participate in the lardaceous condition, but 
thiy are less obviously altered than are the solid organs ; and indeed less 
thaji might be expected, having regard to the pronounced symptoms which 
follow the extension of the disease to the alimentary canal. To the 
naked eye, and ip an advanced case, the mucous membrane presents a 
certain glossy ti*anslucency, and may give the impression of being some- 
what swollen; but iodine is generally needed for its sure recognition. 
This brings out spots and lines of a dark-brown colour, while the inter- 
mediate surface takes a yellow. It is necessary to guard against error 

• 111 this respect, for the contents of the intestine may darken the reagent, 
Avhile injected vessels may appear to do so. On section and with 
methyl violet the changes appear comparatively slight. Portions of the 
arterioles under the mucous coat and in the small intestine, often those 
belonging to tRe villi, take the red colour. I have seen traces of this 
also in the mucous structure belonging to the villi, though it may be 
<loubted whether the faint pink colour liere displayed is proper to the 
structure of the bowel, or due to matters absorbed from its interior. 

The spleen may next be mentioned. This organ under lardaceous 
disease becomes much swollen and hardened, and acquires thick rounded 
edges. Having regard to its normally smaller bulk than the liver, it 
appears to be enlarged in a scarcely smaller ratio, though there are 
diseases other than Jardaceous in which the spleen undergoes much 
grciiter enlargement than with this. The girl Argent already referred 
^ to, whose liver weighed 8G ounces, had a spleen which weighed 14 
ounces. Having regard to the small size of the subject, it may be 
considered that both these organs were increased to about five times 
their normal weight. In the case of a man (George Hall) whose lardace- 
ous liver weighed 6 lbs. 2 ounces, the spleen weighed 15 ounces; both 
the organs in this case having attained about t^vicc their normal weight. 
The section of the lardaceous spleen commonly presents the special 
alteration most conspicuously in the Malpighian bodies; though it is 
i‘ot unusual to find the change, as .declared by the iodine reaction, more 

• Of less diffused (3). Tj^e lardaceous condition of the spleen needs to be 

jiointedly distinguished from the change which occurs in rickets, which 
IS totally different ; though the two have some superficial resemblance. 
With the aid chiefly of methyl violet the minute alterations in the 
lardaceous spleen may be thus described. • 

The lardaceous change affects the spleen in tAvo forms, Avhich are often 
.intermixed. In or^e the Malpighian bodies are chiefly affected, and Avhat 
called the “ sago spleen is produced ; in the other, the intervening 
tissue is affected more or less diffusely. It will suffice to describe J[;he 
changes which occur in the tissue generally, and in the Malpighian bodies 
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in particular. The small vessels which so closely pervade file sple^i, 
tissue may almost universally takei the characteristic stain ; this ii 
abundantly evident in tlje small arteries of about # the diameter of tin 
urinary tubules, while those of largb size are sometimes affected and some 
times not. The splenic tissue between the vessels escapes, the delicately 
nucleated structure showing blue between the red vessels. The Mni 
pighian bodies, when these are affected, take the colour in a strikiig 
manner, especially in their circumferential parts; the centres usually 
remain free. The affected ring presents an irregularly concentric linear 
arrangement, in which it is difficult to distinguish th/) proper organic 
structure, which looks blurred or run together, and probably consists 
mainly of altered capillaries. Here and there may be seen what looks 
like separate corpuscles affected by the special change, but this appearance 
may admit of doubt. It is clcarifthat the great mass of the special change 
in the spleen is in the blood-vessels. 

Lymphatic glands are less conspicuously affected by the lardaceous 
change than are many other structures; while these glands ^^are muck 
more altered by other pathological processes than by the lardaceous 
They undergo some, but slight enlargement. Methyl violet shows that 
the change is chiefly in the adenoid tissue, especially about the circum- 
ferences of the masses into which it is divided. The nuclei of the 
lymphatic structure mostly escape, while the interstitial part is that 
chiefly affected. The general freedom of the cells or nuclei corresponds 
with what is observed in the spleen. The appearances are such as might 
be attributed to a general interstitial exudation. The small arteries arc 
sometimes characteristically changed. 

The suprarenal capsules are among the organs \^hich are involved in 
the lesser degree. The changes which I have recognised in them under 
methyl violet have amounted to little more than a somewhat indefinite 
tinting of the cortical part and more distinct pink nodulation of the 
arterial walls. 

The following statement shows the frequency with which lardaceous 
change was detected in the several organs and structures in 118 cases 
examined post-mortem at St. George^s Hospital from 1877 to 1894. The 
examinations were made by careful observers, but without any special 
purpose. They cannot be regarded as exhaustive, but may be accepted 
as presenting not unfairly the distribution of the disease among the 
organs where it is commonly looked for. It is ^seen that the kidney is 
most subject to the change, then the spleen, then the liver. 


Frequ«ncy with Avhich various Organs and Structures were found to he 
Laydaceous in 1 1 8 cases of Lardaceous Disease examined post-mortem 


Kidney . 
S^jleen 
Liver 
Intestines 
tStomach . 
Suprarenals 


95 1 Lymphatic glan<ls . 

5 

76 1 Pancreas . • i • 

] 

65 1 Thyroid . . . . 

1 

35 ! (Esophagus 

] 

9 I Testes 

1 

9 1 Endocardium . 

1 



LARDACEOUS DISEASE 


265 


iEtiolcftry* — immediate causes of lardaceous disQg^se only two 
t are clearly ascertained, though it is tiot impossible that others exist. The 
disease has often been vaguely attributed to cachexia ” ; it has been 
associated with rickets ; tubercle ancf cancer have been thought to be 
capable of causing it irrespective of any attendant suppuration; and chronic 
rheumatism and alcoholism have been included, though I think never very 
confidently, among its precursors. Rickets may be dismissed at once. This 
disease is attended, as I have said, with certain visceral changes which 
superficially resemble the lardaceous ; but the conditions are essentially 
different, even in ^ome respeots opposite (3). I have elsewhere contrasted 
in some detail the rickety state with the lardaceous, and need do no 
more here than reiterate the conclusion that these conditions have nothing 
to do with each other. The two great and, possibly, only causes of the 
lardaceous change are suppuration and syphilis, and the greater of these 
* is suppuration (5). In the year 1866, when analysing the antecedents of a 
number of cases, I was led to the belief that the loss of pus was the 
(issential f^actor in the morbid process ; and collateral considerations 
seemed to indicate that the special product was some part of the blood 
which was left behind after the pus had been taken from it. To empha- 
sise this view I proposed the word depur^tive as connecting the condition 
with loss by suppuration ; but the term, which has been charitably con- 
signed to oblivion, is at least objectionable in this respect, that if it 
asserts a truth it does not assert the whole truth, for it fails to include 
the action of syphilis. 

The only clearly recognised causes of the disease are suppuration and 
syphilis. 


[Table 



J 

Causes of Lai'daeeous Disease in 83 Cases examined post-moi^m at St. 
George’s Hospital from 1867 to 1875. (This table was piiblisli(*(f 
in my 6ook on AJhmwnmi, 2nd edition.) ® 


Continued m' jn'nfvHe J)isrJunye of Pus ascer- 
tained (!)S cases). 

Disease of hone, with discharge, caries, oi 
necrosis . . . . 

Phthisis with vomica* ..... 
,, ,, 4- disease of bone 

,, ,, + tubercular excavation of 

kidney 

,, ,, + scTofiilons sores . 

Scrofiilous pneumonia Avith large vomica* 
Sui>erhcial scrofulous abscesses . ,, 
Tubercular disease of kidney . 

Konal sujipuration, probably calculus 
Abscess of ovary opening into vagina 
('raiigi'ene or sloughing of limbs 
Extensive chronic bed-sores 
Pelvic abscess ... 

Surgical operation with excessive suppuration 
Ulcerating cancer of uterus, etc. 

Ulcerating tumour of labium . . ' 

Dysentery + syphilis .... 
Post-pharyngeal abscess, probably syphilitic 
Syphilitic; ulceration of perineum . 


Accumulation of Pus without Dischay'tje (2 case^). 

Ijarge collection of pus in peritoneum ; general 
tuberculosis . . ... 

Suppurating ovarian cyst.'^ .... 


Presumption of paAst Supimration (4 cases). 

Old phthisis with cicatrices, but no vomica; . 
Destruction of one kidney apparently by sup- 
purative process ...... 


Syphilis without considerable Sui^p^iratio^i 
(11 cases). ' 

Distinct syphilitic symptoms, or history 
Syphilis with tubercle, or cicatrices in lung 
Syphilis 8iisi>ected, but not ascertained . 


Nb evidence of cither Suppuration or Syphilis 
(8 cases). 

Cause unknown ... 


1 

No of 
! cases. 

1 

|- 

1 

Tr.bercle 

present 

in 

Sypliilis 

present 

in 

Ciiiici‘1 

piespiit 

in 

1 

1 

, 

i 

4 

3 


‘ 11 

11 


fl 3 

3 , 
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o 
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2 
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' 

1 

1 


2 

1 

1 

1 

1 


, 1 
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1 
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' 2 

1 

' i 
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1 i 

1 

1 

1 : 
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1 ' 
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1 
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8 
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1 

1 ' 
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1 

1 

! 

, 

2 

1 


3 

3 

I 

1 ' 

1 

1 

: 

4 

4 ! 

1 

8 ' 

1 

i 

1 2 

8 


2 

2 ! 

2 

1 

1 

1 1 

1 

1 


11 

5 




Totals, 1867 to 1875 


8 

c 

1 

1 33 

1 1 

37 

19 i 

1 



Causes# of Lardaceous Disease in 118 Cases examined post-mortem at 
St. George^s Hospital from 1876 to 18ft4. 


Oonlimicd or 'profuse Discharge of Pus 
• ascertained (96 cases), 

i’ffthisis witli vomicffi .... 

riitliisia with vomicoj and bone disease 
Empyema dischar^ng by surface or bronchi 
Disease of spine discharging siiperticially . 

,, hip-joint wr pelvis * ,, 

, , skull, knee, femur, tibia , , 

Sciolulous disease of kidney causing lumbar abscess 
and empyema .... 

Scrofulous abscesses of testicles, excision of both 
Extensive bed-sores of long atandnig . » 

Tiopical dysentery with much ulceration . 

' Dysentery + abscess of liver discharging supei- 
, ticially ...... 

Dysentery abscess of livei and empyema (pus 
sliut up) . 

Hydatid abscess gf liver opened superficially 
Albuminuric ulcer of bowel, abscess in iieritoneuin 
and profuse discharge by bowel 
luecdl abscess discharging superficially 
Pelvic abscess discharging superficially 
Calculous pyelitis. Nephrotomy . 

I Stones in kidneys and bladder. Cystitis Lithotomy 
Long-standing cystitis ; final sloughing of bladdei 


Xo. of 
ca'tes 


41 

■2 

3 

12 

18 

6 

1 

1 

1 

1 


1 

1 

1 

1 

1 

1 

1 

1 

96 


Tubercle Syphilis 

Cancer 

]troseiit pieseiit 

pipsent 

Ml 111 

111 

41 3 ' 


2 


f) 


6 

1 

1 


1 


Accmnulation of Pus v^ithoiU Escajm (1 case). 
l^mpyema in child of 2^ years, not discovered in life 1 


Pi ('SMiiptLon or Evidence, of past Suppuration (6 cases) 

•Scrofulous destruction of one kidney 
Sinus o]»eniiig into rectum leading from old mass 
of cicatricial tissue in place of ovary 
Scrofulous abscesses about neck thirty-one years 
before death ..... 
Destruction of one kidney by old disease of uncertain 
character 


•'^Uphilis without considerable Suppurations'll cases). 

Syphilis with gumma ta or gummatous cicatrices . 
History of syphilis, but no gummata 
‘‘Syphilis susiiected, hut not ascertained 


^^0 Evidence of either Suppuration or Syphilis. 
Cause not ascertained 

Totals, 1876 to 1894 


1 


2 

1 



1 




> 

1 



2 


1 


6 

2 

' ! • 

1 8 

1 

8 


1 3 

1 

• 3 

• 

1 1 


1 

' • 

12 ; 

2 

12 


! 

3 1 

■ '• 


60 

18 




Summary of the two preceding Tables, showing the Causes of ^jardaceoi^s 
Disease in 201 cases taken from the Eecords of St. George’s Hospital 
from ihe year 1867 to the year 1894. 




Tubercle 

Syphilis 

Cancer 


cases. 

present 

in 

present 

in 

present 

111 

Continued or profuse Discharge of Pus 




ascertained (154 cases). 



1 ’ 

Phthisis with voniicw, including excavating pneii- 




o 

monia 

53 

53 

3 


,, ,, ,} + bone disease 

5 

5 



,, ,, + tubercular excavation of 





kidney . 

2 

2 



,, ,, ,, + scrofulous sores 

2 

1 



Disease of bone with consequent discharge. 

57 

15 

4 


Scrofulous disease of kidnev 

2 

1 



, . , , testicle 

1 

1 



Superficial scrofulous abscesses * 

2 

1 

1 


Discharging empyema 

3 




Pelvic or ovarian abscess 

3 




Pyelitis or cystitis, with or without stone . 

4 

1 



Dysentery ...... 

2 

1 

i 

» 

, , + abscess of liver . 

3 


] 

1 

Hydatid abscess of liver .... 

1 

t- 

. 


Peritoneal abscess from albuminuric ulcerations of 




1 

bowel ... 

1 




Faecal abscess 

1 




Cancer of uterus 

2 


■ 

2 

Syphilitic ulceration or abscess 

3 


3 


Gangrene or sloughing of limbs 

2 




Surgical operations ..... 

2 

1 



Bed-sores 

3 

1 




154* 

83 

13 

2 

Accumulation of Pus nnthout hint (3 cases). 





Empyema ... 

1 




Pus in peritoneum . . . . 

1 , 

1 



Suppurating ovarian cysts . 

1 ' 




Presumption of past Suppuration (10 cases). 

3 : 

1 

- 


Old phthisis with cicatrices, but no vomicte 

3 

3 



Destruction of one kidnciy presumably by suppura- 





tion ...... 

5 

2 

1 


Sinus opening into rectum .... 

1 




Scrofulous abscesses about neck thirty -one years 





before death ...» 

1 ; 

1 




liO 

6 j 

1 


Syphilis without consideraUe Suppuration (23 cases). 


1 



Distinct evidence of syphilis 

19 ! 

4 ! 

19 


Syphilis with tubercule or tubercular cicatrices in 

i 




‘ lungs ...... 

2 

2 

2 


Syphilis suspected but not ascertained 

2 

1 j 

2 



23 i 

1 I 

23 


No evidence of either suppuration or syphilis 

, , i 




* (cause unknown) .... 

11 ! 





201 

~97 

37 

2 
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Summary of preceding Tafile, showing causes of Lardaceous Disease 


in 201 cases. 

No. of 
Cases. 

Discharge of Pus ... . 154 

Accumiuation of pus without discharge .3 

Presumption of past suppuration . . .10 

Sy])hilis without considerable suppuration . . .23 

(kiisc unknown (no evidence of suppuration or syphilis) 11 


201 

The present sketch of the etiology of the disease is based on a collection 
of 201 cases obtained from the post-mortem and case-books of St. George’s 
Hospital between the years 1867 and 1814. The cases are in two sets, 
the first of which, from 1867 to 1875, was published in the secoml 
edition of my book on Allnmmmrui ; the second series, from 1876 to 
11^4, was compiled for the purpose of this article : it is believed that the 
two together giv^ a fair account of the genesis of the disease as it occurs 
in a general hospital. It is to be noticed that, being based on post- 
mortem observation, many of the lessep degrees of the change are 
included which could not have been discovered clinically. During the 
comparatively recent period covered by the cases adduced considerable 
attention, I think I may say especially at St. George’s, has been directed 
to the morbid change in question ; and I believe that the records concern- 
ing it are fairly trustworthy. To proceed to the examination of the tables : 
first, as regards suppuration it will be seen that this process, with oi‘ 
without escape, recent and obvious, or ancient and presumed, is presented 
in 167 of the 201 cases ; that is, in over three-fifths. Pulmonary phthisis 
;in(l disease of bone are both extremely frequent, and about equally so in 
this relation ; each accounts for over a quarter of the total. Syphilis 
presents itself as the ostensible cause in 23 of the 201, or in about one- 
ninth. If we take all the cases in which syphilis was recognised as in 
any way mixed up with the case, though possibly not its main feature, 
we must give it a place in 37 of the 201, or about a fifth. It is not 
easy to estimate exactly the influence of syphilis in this matter ; it is 
ub\iou8 that a person may have had this disease and may die of another 
entirely unconnected with it ; on th^ other hand, it is certain that this 
•change, though possibly §.n important factor, must be often overlooked, 
rubercle and cancer do not appear as lardaceous antecedents excepting 
with suppuration as an intermediary. Cancer may be briefly dismissed ; 
It occurred but in two instances. Tubercle, on the other hand? was 
exceedingly frequent ; it was present in nearly half of the whole number. 
Associated as tubercle is with chronic suppurative processes this could 
mirdly be otherwise,; but, independently of purulent formation, there is 
no evidence that it causes lardaceous disease. There is abundant evidence, 
pn the other hand, that suppuration without tubercle or any recognised 
constitutional taint is effective in this respect ; witness the considerable 
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number ofuinstaiices in which the organic change has ensued upon 
tuberculous empyema, abscesses ori^inating-within the abdomen, abscess^ 
of the liver, dysentery,. and extensive bed-sores irt which there has been 
no complication of the kind referred to. 

Among the problematical causes of the lardaceous change is malariji 
Malaria is common in India, so is the lardaceous disease, if we may judgo 
by the frequency with which it is displayed by returned Indians. Malltrial 
fevers cause wasting and cachexia, and have a special effect in destroying 
the corpuscles of the blood. Lardaceous disease would seem to be a pos- 
sible result, but I can find no evidence thilt it is an a«tual one. Malaria 
appears to exert its destructive influence mainly upon the red corpuscles , 
lardaceous disease when produced by suppuration must be due to the loss 
of the white. I have had especial regard to ague and remittent fever in 
examining the records to which*! have so often referred, and out of the 201 
cases I can find but three Avhere there was a distinct malarious history’; 
in one of these there was a history also of dysentery, in another of 
dysentery together with abscess of the liver; so that only in due 
instance is malaria presented as the ostensible cause, anjJ even in this wo 
have no assurance that it was the actual one. 

While upon the topic of miliaria a question presents itself : Does tho 
influence of a tropical climate, irrespective of any special disease, pro- 
duce or promote lardaceous change? I think there can be no doul)t 
that the influence of the tropics acts as a predisposing or co-operating 
cause, though not in itself sufficient ; suppuration is apt to be profuse in 
hot climates ; there are many facilities for the Acquirement of syphilis, 
and the imperfect nutrition of the European must lessen his power of 
resistance where nutrition is concerned. « 

Another question arises on the etiology of lardaceous disease : Docs 
this condition ever ensue as the consequence of protracted albuminuria 
apart from suppuration or syphilis ? Lardaceous kidneys Uike almost 
every shape which is covered by the name of Bright. A chronic granular 
kidney, which looks at first sight as if it might be gouty, or a large 
white kidney which without testing might pass as the result of simple 
nephritis, may give the lardaceous reaction. Is the pathological change 
which this indicates a mere superaddition to disease of another kind, or 
is it always to be regarded as the primary or at least an independent 
condition ? in short, is long-continued albuminuria to be reckoned among 
the causes of the lardaceous change? I thinjk this question must be 
answered in the negative. The lardaceous infiltration is capable of causing 
renal inflammation, chronic and acute, tubal and interstitial ; and it may 
be af the bottom of almost any type of albuminuric disease. The history 
oi such cases as appear mixed will almost always display some connec- 
tion with suppuration or syphilis ; while, on the other hand, even tho 
most protracted cases of renal disease which distinctly originate in other 
causes fail to acquire any lardaceous complication. * 

t Suppiu*ation, to give rise to lardaceous consequences, must as a rule 
be long continued ; hence it comes to pass that so many cases of this 
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prigidi are connected with tubercle and disease of bone. In looking 
tVirough a large number of cases, I finti that the suppurative process was 
dated back from death for periods ranging in the majority from one year 
to ten : though these limits in a few were fallen short of, or exceeded. 
As an instance in which comparatively brief suppimation was thus effec- 
tive,*! may mention one in which I satisfied myself that the Malpighian 
l)0(li»s of the kidney gave the reaction after only three weeks of suppura- 
tion connected with amputation of the thigh. The discharge was most 
profuse. The subject was a previously healthy young man, whose limb 
was removed immediately after* a compound fracture. Death was due to 
pyajmia (6). The lardaceous change evidently comes on during the presence 
of the suppuration ; though it may not be discovered until it has continued 
for many years, or even until many years after it has ceased. A patient 
who died of renal disease of this nature hAd had a discharging sinus for 
tVventy-four years ; another, whose death was mainly due to phthisis, but 
had also lardaceous symptoms, albuminuria, and diarrlujea, had a history 
of phthisis ejetending over twenty years. In a case in which the renal 
results of the disjjase proved fatal at the age of 5 S, nothing more recent 
was found to account for it than suppurating cervical glands at the age 
of 27 , and ancient lung disease which hac^ been attended with habitual 
winter cough ; it was represented at death only by caseous deposits. 

In regard to this effect of suppuration, it is striking how individuals 
differ in their power of resisting it ; wasting and exhausting processes tell 
so differently upon different persons, that what is harmless to one may 
1)0 fatal to another. Itjis obvious that suppuration occurring together 
with acute illness or general disturbance of health is more mischievously 
^effective than where the constitutional state is less involved; and one 
man is more resistive than another, according to his strength of constitu- 
tion, the goodness of his stomach, or the advantages of his surroundings. 
When the condition arises from syphilis, which it may do quite inde- 
pendently of any suppurative process, the organic change is a late, or 
what I suppose would be called a tertiary result. Among the cases (118 
m number) which I have abstracted from the St. George’s records for 
the purpose of this paper, I find that the time of the infection before 
death, so far as it could be ascertained, ranged from three years to thirty- 
two years ; and it is possible that a larger experience might increase the 
range in both directions. A patient ki whom the syphilis was apparently 
congenital died of lardaceous disease at the age of 21. 

Subjects of Lardaceous Disease. — The subjects of the disease as 
presented in hospital practice are more often male than female, in the 
proportion shown below. It is not to be supposed that the disease has 
any sexual preference, but many of the causes to which it has been traced 
. the male more than the female. Men are more amenable to violence 
exposure than ws)men, and are more often syphilitic. 

With regard to age the disease is rare under 10 or after 60 ; it is 
commoner between 20 and 40 . It may bo said that its chosen march is 
prime of Ijfe. As the slow result of antecedent mischief it seldom 
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presents itself very early in life ; while, since the diseases which it fQllow3 
mostly belong to the early and middle periods, advanced age is usuaHy 
exempt. 


Sex of 1 1 8 Fatal Cases of Lardaceous Disease examined post-mortem 
at St. George’s Hospital. 

Males, 87. Females, 31. 


Age at Death of 116 Cases of Lardaceous Disease examined post-mortem 
at St. George’s Hospital. 


Ai,'e nt Death. 
Years. 

0 to 10 .' 
11 „ 20 
21 ,, 30 . 
31 ,, 40 
41 „ 50 . 
61 „ 60 
61 „ 70 . 
Over 70 . 


Number of Cases. 
4 

20 

31 

36 

17 

8 

0 

0 

116 


Symptoms. — As the lardaceous condition is, in the first place, geneuil 
to the blood, and the tissue localisations secondary or consequent, so there 
are constitutional manifestations of the disease ii^respective of the sevenil 
organic lesions. Syphilis has frequently left its mark. Together with 
this, or apart from it, the effects of the tropics are often to be discerned' 
in the leanness and brownness which testify alike to both influences. The 
wasting results of various chronic and exhausting diseases are apparent, 
and sharp features and spindle shanks are often conjoined with a prominent 
abdomen. The pallor Inteus is more common than the ivory pallor of 
recent and simple renal disease, though this form of white swelling is 
sometimes to be noticed when the lardaceous change is purely renal, is 
recent, and of suppurative origin. The condition is often to be recognised 
at a glance : the crooked back or obvious joint disease, the look of travail 
or of sad experience, supply a ready explanation to the albuminuria, the 
dropsy, or the visceral enlargements which are perhaps the ostensible evils 
which have brought the patient and the physician into contact. It 
rarely happens that the diagnosis is a matter of doubt ; apart from the 
antecedents, diarrhoea, polyuria, and thirst are indicative, as also is the 
distWbution of the oedema, which is more like that of heart disease than 
of kidney disease in the respect that it affects the ankles more than 
face. 

The symptoms of lardaceous disease as proper t^ the separate orgip*^ 
will be discussed in connection with the diseases of each ; here it is only 
recessary to provide a somewhat general description with but briyf 
reference to the organs in particular. 
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TJ[ie outse? of the disease is usually gradual and even impe/*ceptible. 
flAe most prominent consequences are albuminuria, diuresis, thirst, diarrhoea, 
vomiting, oedema or wasSing according to circumst^inces, or possibly both 
to^njther ; enlargement of the liver and spleen, and prostration. In the 
iiifijority of cases the renal changes are the earliest, as they are the most 
coiistitiit. An analysis of 118 cases from the post-mortem records of 
» St. George’s, which were collected without special regard to any particular 
organ but included all in which the lardaceous change was found after 
death in any situation, presented 32 in which, though the special change 
was apparent after djeath, no symptoms of it were detected during life. 
Of the 86 cases in which symptoms had been noted which were attribut- 
jible to the special change, these symptoms were rcferrible to the kidneys 
in 76. In 67 of these the urine was recorded as albuminous; in 57 
(I'dema was present. Though there were several cases, some of them in 
suVgical wards, in which renal symptoms, mostly redema, were present, 
but in which the state of the urine was not observed or recorded, 
thei^ is but ope instance among them in which the urine was definitely 
stated as not containing albumin ; this was a case of phthisis, and though 
the kidneys showefl lardaceous change, it is possible that the cedema may 
not have been truly renal. In very early renal changes of this nature 
the urine may be not yet albuminous ; an early state of the transformation 
may be discoverable after death where no symptoms had as yet reached 
the surface. 

Next ill frequency to the renal symptoms come those which point to 
the intestinal complicatic^n. Diarrhcea was recorded in 52 of the 118 
eases of which I have written, and was largely concerned in causing death 
411 21. Of all the syn^ptoms of lardaceous disease diarrhoea has the 
greatest diagnostic significance and the greatest vital importance. It is 
not possible quite to separate the diarrhoea due to a lardaceous state 
of the bowel from a condition with which it is often associated, 
namely, tubercular ulceration. Vomiting is a less frequent accompani- 
ment of lardaceous disease than diarrhea ; it is generally due to the 
special change in the stomach itself, sometimes it belongs to the uriemia 
which pertains to the renal complication. In the series of cases I have 
referred to, vomiting was noted in 28 instances ; in 5 of these it was 
proliably uraemic. 

In the lardaceous process the livpr and spleen are apt to become 
enlarged, seldom extremely, but enough to be evident to the hand, and 
te come Avithin the clinical purview of the disease. At page 261 is an 
outline showing what may be considered the maximum of hepatic 
''Welling from this cause ; other figures are annexed Avhich display s^ich 
iiiodcrate visceral enlargements as are more commonly met withi 
I'lngible or at least great enlargement of either of thpse organs is 
present only in a mipority of cases — that of the spleen less often than 
diat of the liver ; and it may be added that though tangible organic 
enhirgement is by no means common, yet symptoms in connection with 
'*e hepatic or splenic changes are more infrequent still. It is, indeed. 
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a matter^ of surprise, when we see the extent and fre4uency oj the 
alterations in the liver and spleeai (more particularly of the liver) As 
displayed in the po^t - mortem room, that corresponding symptoms 
are not more conspicuous. It is not difficult (as will be elsewhere 
shown) to gather from a wide experience many instances of hepatic 
enlargement with some of which there have been disturbances ot 
function ; but as compared with renal or bowel symptoms those <ielat- 
ing to the liver are in a very small minority. Jaundice and leuco- 

cythsemia, as the results of lardaceous disease, are both extremely 
uncommon. In the series of 118 cases, putting asidp mere enlargemcMit, 
there were but six in which symptoms occurred which could be attributed 
to the liver. In one case, complicated with hydatid abscess of the livci’, 
which was also lardaceous, there was jaundice ; there was none in any 
other case. In all the six there was ascites ; but in four of them it is possililc 
that this symptom may have been partly renal ; for in them there wfis 
oedema, apparently of this nature, together with albuminuria. 
regard to the spleen, the enlargement, if present, is not extreme, nor does 
it approach what is commonly found with leucocythaimia : the symptoms 
of the splenic participation are not marked beyond the' general considera- 
tion that this, together with the hepatic change, is concerned in bringing 
about the general look and state which is expressed by a word which is 
the more useful because not too exact — cachexia. 

Death is more often directly due to the antecedent disease than to 
the lardaceous consequence. Taking cases as they present themselves in 
the post-mortem room, it appears that in a ccmsiderable proportion of 
them no lardaceous symptoms had as yet declared themselves, though 
evidences of the change were apparent after ^death. It is obvious^ 
that the morbid process must reach a certain point before it interferes 
noticeably with function. The following Uible indicates the principal 
cause of death in 118 cases where the lardaceous state was dis- 
covered afterwards. It is seen that the lardaceous disease was the 
chief cause of death in about a third of the number; in most of 
the rest it was brought about directly by the primary disorder, 
phthisis, and disease of bone being the most numerously fatal. It will be 
understood that as lardaceous disease was present in every instance, this 
must have contributed to the fatiil issue in many in which it is not stated 
as the main or chief cause. In one or two cases it contributed se 
obviously as to require special mention, together with the primary dis- 
order ; though the primary disorder appeared to take the first place. 
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<)<'HiEF Causes of Death kn 118 Cases of Lahdaceous Disease 

Death chiefly dm to ^4 ntecedent lUsease, or noii-lardaceous 


complicatiom (83 aises) 

Cl 

Effects of phthisis, chiefly pulmonary 31 

'^Phthisis + lardaceous albuminuria . ... 3 

Phthisis + lardaceous dial rhcea 2 

Empyema .... 4 

Intrathoracic abscess, cause uuyeitaiu 1 

I^iieuinonia, broncho-jmeuinonia 2 

Peritoneal abscess . . 1 

Pelvic abscess . 1 

Ficcal absces.s . . . 1 

'rubercular disease of bowel 1 

'riibercular peritonitis . . * 1 

Peritonitis, not tubercular ... 1 

Local effects of bone disease, chiefly suppurative 17 

Surgical operations . . . .5 

Py.Tmia t. . . 1 

Sloughing elephantia.sis 1 

Cystitis ? 2 

Paraplegia 1 

Cerebral syjdiilis . . 1 

Intracranial thrombosis 2 

Tubercular meningitis 2 

Diphtheria . . I 

Valvular disease of heart I 


Death chiefly due to Lardaceom Disease (35 Cfise.'<) 


Diarrhcea 10 

Voinitiiig 4 

Diarrhoea + vomiting . 2 

Cerebral urajinia 10 

Renal dropsy . . 0 

Suppression of urine . . .1 

Renal disease, cause of death complicated 1 

Albuminuria + erysipelas . . . 1 


35 


Of the lardaceous results the greatest mortality and importance 
belong to the renal ; the next to the intestinal in the shape of diarrhcea. 
i^icquently and greatly as' the liver and spleen are enlarged and altered, 
these changes affect the health less than might be expected, and far less 
obviously than do those which pertain to the kidney and bowel. 5t is 
by the kidneys and bowel that lardaceous disease most often kills. 4 
^"lance at the accompanying table will make this apparent. 

Treatment. — The general treatment of the lardaceous state may be 
1^‘1‘e briefly indicated,' though it will be elsewhere referred to in connection 
With the several organs. 

A-s regards the treatment of the disease it must be said, in the first 
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place, thal^ the lardaceous deposit may be removed spontan(toiisly, or the 
condition rectified by the efforts of ^lature. , A tendency to recovery Is |jo 
be recognised, though not much reckoned on. ^fter death organs arc 
occasionally found to display all or nearly all the lardaceous charactia-s 
except the reaction which appears to have been abolished as the disease' 
receded. A marked history of renal disease of lardaceous origin •-mav 
eventuate in a fibrotic kidney which no longer presents the sjy 3 ciji 1 , 
reaction ; the kidney in this case has been permanently damaged, though 
no longer lardaceous : there is reason to believe that this change niav 
present itself to a slight but decided extend and pass away, leaving neithei 
functional disturbance nor visible change. I have often thought that 
temporary suppuration may produce temporary lardacity. These cun- 
siderations encourage surgical endeavours to abolish suppurative lesions. 
Lardaceous patients, unless the disease be extreme, retain a considerahJc 
amount of healing capacity, and often do well after operations. It 
certain that lardaceous conditions are now less frequent and less extreme 
than they used to be twenty years ago ; a change which may be attributed 
to the increased use of iodide of potassium and the introduction of anti- 
septic surgery. Iodide of potassium is not only of olivdous use in con- 
trolling the later effects of syphilis and preventing the lardaceous and 
other complications, but it exerts a distinctly curative action upon lard- 
aceous disease which has been left behind or has ensued upon a remote 
specific infection. When renal or other visceral disease of this nature can 
be traced even remotely to syphilis, experience gives us encouragement to 
urge the remedy in considerable doses and fqf a long time ; chronic 
and apparently hopeless renal disease sometimes yields to such perse- 
verance. The treatment must extend over years, beginning with suit- „ 
stantial doses — say 20 or 30 grains a day, reducing as time gods on or 
the patient becomes intolerant. I often give iodide of iron with tlie 
potash salt. I have seen the best results in renal cases from the combined 
influence of iodide of potassium and a southern winter resort — the Rivieni 
or Egypt. In such a climate the iron may be dispensed with. 

Supposing there be no question of syphilis or of surgery, the 
lardaceous state must be generally treated with restoratives, which max 
be the more liberally administered the less renal the stress of the disease 
Should uraemia threaten, it is not necessary to insist that it may be 
hastened by over-dieting. But, as a rule, the diet may bo liberal, and 
all the means employed in favour of the general health, on general prun 
ciples, which are within reach. Sea-air and country air are beneficial, 
especially sea-air — of the “bracing” kinds of which Margate may be 
taken as an example. Medicines of the tonic class are beneficial — iron, 
perhaps best as iodide, quinine, and cod-liver oil ; especially if the case 
be tubercular. 

Looking at the solubility of the morbid deposit in alkalies, and at the - 
deficiency of potash in its composition, I formerly gave potash with a 
Remedial aim. If so given it should be as liquor potassaB upon an empty 
stomach ; but the good is less apparent than is that of the drugs beforf' 
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mci?,tioned, And, perhaps, of all remedies the most effective) are those 
\vhich come from the laboratory of Nature, and are brought by the sea- 
brcczes. 

W. Howship Dickinson. 
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GENERAL PATHOLOGY OF DIGESTION 


The process of digestion is in part mechanical and in part chemical, 
^rhe first part of the process is required to reduce the less soluble portions 
of the food to a state in which the digestive secretions can act upon them. 
■ Moreover, it ensures the due propulsion of the alimentary mass, and the 
submission of it to the several agents which affect it in turn as it traverses 
the whole Jength of the digestive system. The chemical changes arc 
effected by thg action of various digestive secretions, poured out by 
special glands at different parts of the alimentary canal. These secretions 
subject the constituents of the food, chiefly the hydrocarbons and pro- 
teids, to changes which convert them into bodies easy of absorption and 
fit for assimilation. So interdependent are the various parts of the 
process that failure either of the mechanical or of the chemical factors 
leads sooner or later to disturbance of the whole. It is therefore con- 
N'enient to consider separately the several portions of the digestive tract 
in which the chief alterations of the food-stuffs occur ; yet, when use is 
made, of such expressions as “ oral,’’ “ gastric,” or “ intestinal digestion,” 
it must be remembered that a disturbance of any one of these three 

• processes will in more or less measure disturb the integrity of the rest. 

I. Oral Digestion. — In the mouth the coarser portions of the food 
are broken up and subjected to a process of trituration, whilst the softer 
masses become more thoroughly disintegrated, and are incorporated with 
the saliva by means of the teeth, the tongue, and the buccal muscles. 

The Saliva, as it appears in the mouth, is not the pure secretion 
derived from the three pairs of true salivary glands — the parotid, the 
submaxillary, and lingual, but is largely mixed with mucus from the 

• glands of the buccal mjicous membrane, with portions of food in a state 
oil decomposition, and with numerous micro-organisms. When, however, 
as in the physiological laboratory, saliva is obtained pure, it appears as a 
frothy, viscid, and transparent fluid of a specific gravity ranging from 
1*002 to 1‘006. Its normal reaction is alkaline, but sometimes o^ng 
to decomposition it is acid. Under the microscope certain so-called 

salivary corpuscles ” are seen. These chiefly consist of altered leuco- 
cytes and squamous epithelium from the oral mucous membrane. Large 
.numbers of micro-organisms are also visible. The average composi- 
tion of saliva may be stated as yielding in 1000 parts: water, 994*4 • 
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solids, 5*6.^ The solids consist of about 3*5 of soluble organic mat)ter . 
and epithelium and 1 *6 of salts. The soluble organic matter compriscf^ 
a proteid resembling serum albumin, mucin, globi/dn, a diastatic enzynu* 
(ptyalin), traces of a proteolytic ferment probably pepsin, and certain 
extractive matters, such as urea and leucine. Lactic acid is occasion- 
ally found but is indicative of disease. The salts consist of the 
alkaline and earthy phosphates, carbonates and chlorides ; sulphocyaiftite 
of potassium is an occasional ingredient of human saliva. Free ammonia 
can nearly always be found in oral saliva, being probably the result of decom- 
position. It is said that nitrates are also to be found. The three pairs 
of salivary glands — the parotid, submaxillary, and lingual — are alone con- 
cerned in furnishing the diastatic enzyme of salivary digestion. A 
mixture of the secretions of all three pairs of glands is more active than 
the secretion of any one pair taken alone, but the secretions of these pfiii s 
differ one from another. The saliva obtained from the parotid is rich in’ 
diastatic enzyme, but contains only a trace of mucin ; the submaxillary 
secretion is rich in mucin, and contains but traces of the diastatic ferment 
The sublingual saliva in the human subject has not be/^.n investigated , 
but in dogs it has been obtained in a viscous mass resembling frogs’ 
spawn. The physiological effects of the stimulation of the nerves sup- 
plying these two glands have been thoroughly investigated and aic 
recorded in the physiological text-books. Here it is only necessary to 
summarise the results. Stimulation of the parotid by Jacobson’s nerve 
produces a watery secretion containing little proteid matter, diastatic 
ferment or salts. Irritation of the sympathetic causes no secretion ; l)ut 
irritation of eTacobson’s nerve and the sympathetic at the same time gives 
rise to an abundant supply in which the organic constituents alipund. ' 
The salts, however, are but slightly increased. Stimulation of the 
chorda tympani produces an increased flow of saliva from the submaxillary , 
gland ; if, however, the stimulation be directed exclusively to the sympa- 
thetic filament, the secretion, though abundant, becomes thicker and 
more gelatinous than that which flows on stimulation of both filaments 
Section of the nerves without stimulation often leads to the discharge 
of a thin aqueous secretion for days and weeks together — the so-called 
“ paralytic saliva.” 

(a) Alteration of reaction . — The normal alkaline reaction of the saliva 
has an undoubted effect on the gastric secretion. Claude Bernard 
found by experiment that it is the best stimub.nt to excite the flow of * 
gastric juice. On the other hand, the anorexia that attends all cases of 
salivation may be due to the dilution and neutralisation of the gastric 
juice by large quantities of alkaline saliva. The reaction of the saliva is 
sometimes acid, even in persons of apparent health. This is probably 
due to acid fermentation occurring in the mouth. It has repeatedly been 
stated that in diabetes the reaction is acid, and that this is due to the 
presence of lactic acid. Dr. Gamgee from observation of two confirmed 
casos, in both of which he found a marked alkaline reaction, has denied, 
this statement. One of us (Ralfe) has noticed an acid reaction on severid 
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occi-sions, but the phenomenon is not constant : when it pccurs it is 
clue to acid fermentation, aad not to the secretion of acid saliva. 

(/^) Alterations in qmntity are apparent in th^ dripping, moist, dry, or 
parched mouth, according as the secretion is profuse or scanty. * The 
avciagc daily quantity is about 1500 grains. Under normal circum- 
stances an increased flow of saliva follows reflex stimulation by the sight 
finc> smell of food, but there may also be more direct causes. A 
form of salivation, which in its exaggeration resembles “ the watering of 
the chaps ” of a healthy appetite, is the profuse watery discharge which, 
witli a similar discharge from the gastric glands, constitutes “water 
l)rash.” In certain lesions of the nervous system the secretion is at times 
thin, watery, and paralytic, or thick and viscous — changes which may be 
demonstrated experimentally by the section of nerves. Salivation often 
occurs in hysterical and in pregnant women. It also occurs in diseases 
and injuries to the mouth, such as thrush, scorbutic, tuberculous, syphilitic, 
malignant ulcers; or from corrosive poisons. Certain drugs (mercury, 
icWinc, jabofandi), acting through the nervous system, have like eftects. In 
insanity, again, ^nd in teething children salivation is no unusual symptom. 
Cases of apparent salivation may be due to difficulty of swallowing, of 
which an instance may be cited in cases 0 / bulbar paralysis; although the 
<{uantity and the long continuance of the flow in this disease prevent us 
from regarding it as equivalent to the so-called “paralytic secretion.” 
The evils of long - continued salivation have been attributed to (a) a 
diminution of the amount of diastatic enzyme, which certainly has a 
low percentage ratio i» this condition ; (fi) the drain of water from the 
liody ; (y) the dilution and neutralisation of the gastric juice by the 
constant swallowing qf large quantities of alkaline saliva. These are 
perhaps the most important factors at work in causing the weakness and 
^emaciation of long-continued salivation. 

Diminution of the salivary secretion, as Cohiiheim suggests, can ordy 
occur as a subordinate pathological incident. He points out that to stop 
all secretion either the destruction of all the glands or the destruction 
of all nervous influence upon them Avould be necessary. The only inter- 
preting symptoms of which we have any positive knowledge is that 
pyrexia checks the parotid secretion. But even then the poAver of con- 
verting starch into sugar is never quite absent, and the diminution of 
the secretion is probably in respect^ only of its watery constituent. A 
•similar diminution of th^ secretion is seen in the thirst and dryness of 
mouth that attend any profuse drain of water from the system, as for 
instance in diabetes. In this case the thirst is not caused hy the presence 

sugar in the circulation, but by the diuresis ; for if we contrftl the 
<liuresis by opiates, the thirst and dryness of the mouth and the urinary 
excretion fall together, though the sugar excretion may still continue 
excessive. , 

{^) Activity of the diastatic enzyme, commonly called ptyalin . — In new- 
. >orn children this ferment appears only in the parotid ; it is not develoj^d 

the submaxillary gland or pancreas till after two months of age. Recent 
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investigations have shown that the sugar which results from the action 
of saliva on starch is maltose ; the reaction may be expressed l)y tlvi 
following formula : — 


10 Ci.2H2o02o + 8 H 2 O — 8 C 12 H 22 O 2 I ^ ^12^20^10 

Starch Maltose Dextnii 


Whether any sugar other than maltose is formed by the action of saliva 
on starch is not yet known. Dr. Sheridan Lea in his experiments did 
not obtain any positive evidence that sufrh is the case. The diastatic 
action of saliva is proved by the disappearance of the starch and its 
conversion into sugar. 

Alterations in amount and activity of ptyalin . — As we are unable to 
obtain the ferment in an alx^olutely pure state, so as to determine 
it by weight, we have to ascertain its “ diastatic value ” by mcanf» 
of Sir William Eol^crts^ method of “ diastasimetry.” This method 
depends upon the final disappearance of all dextrins ^ (which five 
coloured yellow by iodine), the solution containing only maltose and 
achroo- dextrin, which are not so affected. This method of estimat- 
ing the activity of a diastatic solution on a given standardised starch 
solution is probably the most accurate which we possess. The salivary 
ferment acts best in neutral solutions, but it is efficient also in alkaline 
and even in slightly acid media, when the degree of acidity does not 
exceed 0*023 per cent of mineral acid and 3 per cent of organic. Stronger 
solutions than these put a stop to its action. .The ferment, therefore, 
retains its power of converting starch in the stomach so long as the gastiic 
juice does not rise beyond a certain point of acidify. Even if the degree 
of acidity be so high as to arrest it, its activity may be restored by careful 
neutralisation. The action of the saliva on the starches varies with thq, 
amount of cellulose they contain, and also with their state of solubility , 
as, for instance, whether boiled or raw. Certain other substances hinder 
its action : tea, by virtue of the tannin it contains, has a strong inhibitive 
effect upon it ; but the retarding influence of coffee and cocoa is but 
slight. Alcohol, if taken in largo quantities, puts a stop to starch conver- 
sion. Sir William Roberts has pointed out a rational way of dealing 
with the inhibitory effects of tea and alcohol by suggesting we should eat 
first and drink afterwards. There /ire certain drugs, also, which arrest 
and soon destroy the action of the salivary fo;;ment : common salt, am- 
monium chloride, and some other substances, on the other hand, increase 
its activity. These points will be considered further on when the action 
of drugs on the salivary secretion is discussed more fully. The fermenta- 
tive influence of saliva upon starch in the mouth is so very brief that we 
shall defer a consideration of the results of the malassimilation of this 
substance until we treat of its further digestion in th^ stomach, and of the 
action of the pancreatic ferment in the intestine. 

45 (rf) Mucin is secreted in abundance by the submaxillary and sublingual 
glands ; it gives to saliva its viscidity, and consequently aids in the act 
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of (Jeglutition. The secretion of mucus is increased when t^e mouth is 
iliflamcd, and in cases of mumps. Sui»h catarrhal mucus contains an excess 
of albumin, lymph corpuscles, and epithelial d^brjs. The same variation 
IS observed in the earlier stages of ptyalism. An increase of mucus, 
however, as Cohnheim points out, is not so important a factor in ill 
health as the opposite condition of diminution, since buccal digestion is 
not interfered with. A dry mouth, however, has always been considered 
a sign of serious illness. Fever patients, Cohnheim adds, can keep their 
mouths moist so long as they arc freely supplied with water ; a loss of 
the sense of thirst or inability to satisfy it is ominous of approaching 
coma. The mucin of the saliva has the further property of forming the 
peculiar stringy masses hawked up from the stomach in some forms of 
dyspepsia, chiefly the alcoholic ; but this regurgitation may occur when- 
ever acetic acid fermentation is set up by the ingestion of substances 
prone to give rise to it. From its occurrence in the early morning, after 
first rising, Frerichs was led to suppose that it is due to the action of free 
acetic acid i^pon the mucin of the saliva swallowed during the night, con- 
verting it into stringy and ropy masses. It speedily subsides on the 
administration of remedies which stop the fermentative changes in the 
stomach. . 

{e) Salts . — These chiefly consist of alkaline chlorides, mixed with 
earthy phosphates and occasionally also with carbonate of lime. Sulpho- 
cyanate of potassium is a variable constituent of the saliva. Di\ 
Fenwick has made some important observations which point to this 
salt being a product of ihe secretion of the salivary glands, and has found 
that it is much increased in quantity in gout and rheumatism, but 
' deficient in chorea, aqute atrophy of the liver, and inanition. Other 
observers believe that the salt arises from decomposition in the oral and 
buccal cavities. The characteristic test for the presence of sulpho- 
cyanate of potassium is the production of a blood-red colour by the 
addition of perchloride of iron, which colour is immediately destroyed by 
a solution of perchloride of mercury. 

(/) Action of dmg.^ on salivary secretion . — The salivary secretion can 
be increased, diminished, or altered in chemical composition by the 
administration of certain drugs : (a) An increase in the amount of saliva 
niay be brought about, either in a reflex manner by means of such 
substances as ether, chloroform, acid^ alkalies, mustard, pellitory, ginger, 
•and horse-radish, which stimulate the mucous membrane of the mouth or 
stomach, or by the direct stimulation of the secretory nerves or of the 
glandular structures by such drugs as pilocarpine, nicotine, muscarine, 
physostigmine, mercury, and iodine ; {fS) in like manner the teflex 
excitability of the nervous centre controlling the secretion can be 
diminished by opium, morphine, codeine, and bromides ; or the nerve- 
o^idings in the glanc^lar tissue may be paralysed by atropine ; (y) lastly, 
certain drugs are habitually excreted by the salivary glands ; of these the 
most important are the iodides, which can be detected in the saliva 
within fifteen minutes of their entrance into the stomach. It is also 
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noteworthy that both iron and quinine, when combined with iodine^ are 
eliminated in the saliva. Pilocarpine j-enders the secretion niorf^ 
liquid, but at the same time diminishes its diastat'c action. 

(^) Injiuence of disea.^e on the salivary secretion. — In addition to tht' 
alterations in quantity and quality which the salivary secretion is proiu' 
to exhibit in various diseases, it is also found that the amount of the 
siilphocyanide of potassium contained in it varies considerably in diftbrent 
disorders. Thus in the early stages of all acute febrile diseases, and in 
gouty, rheumatic, and lithfemic conditions, the addition of a few drops of 
perchloride of iron to the saliva produces * an abnormally vivid reaction , 
while in cases of chorea, lead poisoning, severe jaundice, dyspepsia, and 
marasmus, the salt may bo entirely wanting, and fail to reappear until 
general improvement has set in (Fenwick). 

(h) The micro-organisms of ^ilie mouth . — Numerous species of micro- 
organisms are constantly present in the buccal secretions and upon thv 
moist surface of the mucous membrane of the mouth. Some of these air 
only occasionally encountered, and may be regarded as accidental ; o thins 
appear to have their natural habitat in the buccal cavity. The non 
pathogenetic organisms possess various properties ; some curdle milk, 
others dissolve albumin ; others, again, give rise to fermentation in 
solutions of glucose and lactose, or invert cane-sugar. Of the patho- 
genetic series the bacilli of cholera, typhoid, and diphtheria, the coccus ot 
sputum septicaemia, and the diplococcus of pneumonia, are the most 
important. The saliva of healthy persons has the power of destroying 
or retarding the growth of the above-mentioned ^bacilli, but it eonstitutes 
an excellent medium for the development of the cocci (Sanarelli). 

II. Gastric Digestion. — Process of digestion in the stomach.— 
The food, more or less triturated and incorporated with the saliva according 
to the efficiency of the dental apparatus, passes through the pharynx into 
the lesophagus, and thence into the stomach. The time occupied by this 
passage is so short that hardly any conversion of starch into sugar Ccin 
take place. Arrived in the stomach the alimentary mass is subjected to a 
kneading process, which still further subdivides its particles and, with the 
addition of the gastric juice and swallowed fluids, helps to reduce it to a 
liquid state. Some part of this matter is absorbed directly through the 
walls of the stomach itself, but tl^e larger part, when thoroughly prtJ' 
pared, passes out through the pylorus into the ^uodenum as chyme. The. 
duration of the digestive process in the stomach varies with the 
individual, with the kind of food, with the activity of the gastric juice, 
and ^with the contractile power of the muscular walls of the organ 
Speaking generally, the process is completed in from five to seven hours , 
though from the earliest period of gastric digestion small quantities oi 
the softer and more easily digested portions of the fpod pass through Uic 
pyloric orifice, leaving the more solid residue to undergo further kneading 
apd rotation, and to come under the influence of fresh supplies of gastric 
juice. The chyme is an acid fluid which passes from the pylorus into the 
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(liiod«num, there to be mingled with the alkaline secretions of thg liver and 
})i#iicreas. It consists of the various elemtots of the food, reduced to a soluble 
coiidition and altered by»the gastric juice. These changes may be briefly 
summarised as follows ; {a) The conversion of starch into sugar, begun in 
iho mouth, is carried to a farther point; (/>) Much of the proteid and 
.dbuminoid material is converted into peptones ; (c) Fat, by the digestion 
of ]ts*cell walls, is partially emulsified ; {d) Milk is curdled. The proper 
performance of gastric digestion may be disturbed mechanically by a 
delay in the reduction of the alimentary mass to a fluid state, by 
feebleness of the muscular movements, by any obstruction to the onward 
passage of the digested products through the pylorus — such as stenosis of 
its canal, or thickening of the mucous walls of the stomach itself ; or by 
chemical changes, qualitative or quantitative, in the composition of the 
gastric juice, such as to impair or hinder '*the process of solution. But 
although the factors of delay are chiefly concerned in the production of 
gastric derangements, yet those which unduly hurry on the food befoie 
its (Complete digestion also play some part in causing intestinal indigestion. 
These consist of ap unduly active peristalsis of the muscular walls, or a 
feelileness, qualitative or quantitative, of the gastric juice. The gastric 
liuif'y which can only be obtained mixed \\iith mucus, through a gastric 
fistula, has an acid reaction and a slightly acid taste ; its specific gravity, 
when at first secreted under excitation, is 1*001 to T003, but becomes 
higher as the process of secretion continues, when it also contains more 
corpuscular elements. It has the property of converting proteid bodies 
into diffusible peptones,- •-a property due to the combined action of an 
enzyme, called pepsin,'’ and hydrochloric acid, which latter appears either 
‘free or in combination w^th some organic body. In addition to pepsin, the 
gastric juice contains another ferment, namely, “ rennin,” a milk-curdling 
fQ^mcnt. Besides these two ferments, and the acid which gives the 
secretion its normal reaction, the remaining constituents are of slight 
importance ; they consist of mucus, fat, traces of organic acids resulting 
from digestion, and of certain salts, such as alkaline chlorides and earthy 
phosphates. Gastric juice exposed to the air, by its natural antiseptic 
properties, retains its activity for some considerable time without 
putrefaction. The secretion is only poured from the peptic glands under 
stimulation ; when digestion is complete no more juice is secreted. 
Irom this it would seem that the process of gastric digestion is im- 
mediately under the control of the nervous system. It is probable, 
however, that the excitation is not due to a direct nervous action on 
die digestive glands, but rather to the muscular movements of the walls 
of the stomach. On this point it is well to recall Bence Jones’s exferi- 
nient, which shows at least how poorly the stomach is supplied with 
«(‘n.sory nerves. This observer found that on taking a strong solution of 
f'lrtaric acid he experienced a violent burning pain all down the gullet, 
|vhich ceased to be felt in the region of the stomach till about two hours 
^ter, when acute pain arose about the region of the pylorus, owing^ 
picsumably, to the acid passing out into the duodenum. It may be, as 
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Heideiih^in has suggested, that the secretion of the gastric glands •occurs^ 
under mechanical irritation without any nervous influence at all. Of 
stimuli applied to the. secreting epithelium saliva is the most powerful 
next to this, according to Claude Bernard, are dilute solutions of alcohol 
and of the alkaline carbonates. The act of deglutition also has the effect 
of increasing the flow of gastric juice, apparently by exciting ’ those 
peristaltic movements of the stomach which are supposed to prom<3?le the ’ 
activity of the peptic cells. For this reason dyspeptics have been advised 
to masticate small portions at a time and to swallow frequently. 

Chemical examination of the contents of the stomach. — Of late 
years much attention has been given to the variations in the quantity 
and quality of the gastric secretion during the course of different diseases 
and the knowledge which has been gained by the systematic exami ra- 
tion of the process of dige^ion in disorders of the stomach has not 
only resulted in the distinction of several forms of dyspepsia which 
were formerly included under a single denomination, but has also 
brought to light certain facts of diagnostic and prognostic value. 
shall now give a brief description of the principal methods which arc 
in use at present for the chemical examination of the contents of the 
stomach. 

The activity of the gastric secretion is at all times dependent to a 
great extent upon the quantity and quality of the food. Thus, in order to 
obtain results which are capable of comparison, it is necessary in every 
case to administer to the empty stomach a meal the composition of which 
is constant and accurately determined, and to e^.acuate the stomach aftci’ 
a definite interval of time. For this purpose several “ test meals have 
been recommended, of which the following aije those most commonly 
employed : — 

1. A breakfast (8 o’clock) consisting of 70 grammes of white bread 
and 300 c.c. of weak tea. The stomach is emptied after the lapse ot 
an hour (Ewald). 

2. A breakfast composed of 70 grammes of white bread and 500 c.c 
of milk. The stomach is emptied after the lapse of two hours (Klem- 
perer). 

3. A lunch (11 o’clock) composed of 150 grammes of bread, 80 
grammes of minced meat, and half a tumblerful of cold water. The 
stomach is emptied in two hours (Germain S6e). 

4. A dinner (2 P.M.) composed of 100 c^c. of soup, 60 grammes of 
beef-steak, and 50 grammes of white bread. The stomach is emptied in 
five hours (Riegel). 

•Of all these the most convenient is Ewald’s breakfast, since digestion 
ifl at its height at the end of an hour, when the contents of the stomach 
are comparatively clean and easily evacuated. 

Extraction , — The stomach is usually emptied by, means of a soft india- 
laibber tube, but it is sometimes convenient to direct the patient to 
pickle the fauces with his finger or a feather so as to excite reflex 
vomiting. 
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A»,i hour after Ewald’s meal about 30 c.c. of semi-digested material 
c,i» usually be obtained. The ^mixture has a peculiar odour, ^ike that 
cxluiled by raw beef ; hnp in cases where fennentation has been active in 
the stomach the smell is sour and disagreeable. 

yUtration . — The first procedure is to filter the mixture through paper. 
The rilte at which this can be accomplished varies in different cases ; it is 
rji}>i(l jind complete when the material is diffluent and contains a large 
(|Uiintity of hydrochloric acid, but extremely slow if much mucus be 
present. The filtrate consists of a limpid, yellow, and slightly opalescent 
hill'd possessing a characteristic* odour and capable of resisting decom- 
position for some time. Under pathological conditions, however, the 
colour may be green from admixture with bile; or red, or brown, if 
l)lood be present. In such cases also the odour may Ibe sour (lactic 
iicid), pungent (excess of hydrochloric acid,*>acetic acid), rancid (butyric), 
ethereal, saccharine, or offensive. The residue left upon the filter con- 
sists entirely of the materials which have escaped solution. If digestion 
hits been active the amount is small, and the masses of bread appear 
swollen and gelatinous ; but if the gastric secretion has been deficient the 
residue is considerable in amount, and its several constituents are little 
iiltered in appearance. 

ReAictwn, — The filtrate always gives an acid reaction to litmus paper. 
This may depend upon the presence of {a) hydrochloric acid, free or 
combined ; (6) organic acids ; (c) acid salts. The presence of a free acid 
can easily be determined by testing the fluid with a piece of congo red 
paper, which, when brov^ht into contact either with a mineral or an 
oTganic acid in an uncombined state, acipiires a blue colour. 

<• Total acidity . — The next step is to ascertain the total acidity of the 
filtered fluid. This is readily accomplished by triturating 10 c.c. with 
the decinormal solution of caustic soda (4 grammes per litre) until 
neutralisation has been effected. The result can either be expressed in 
terms of hydrochloric acid, or more simply by the number of cubic centi- 
metres of the soda solution which were required to neutralise 100 c.c. 
nf the filtrate. Thus, if 7 '5 c.c. of the alkaline solution were sufficient 
to neutralise the 10 c.c. of the filtrate, then the total acidity of the gastric 
fluid is said to be 75. 

Under normal conditions the total acidity, after Ewald's meal, varies 
between 50 and 65. An excessive acidity usually indicates an abnormal 
iqnount of hydrochloric acid ; a diminished acidity generally depends 
upon a deficiency in the secretion of this acid. 

Qualitative tests for the various free acids. — 1. Free hydrochloric acid. 
The presence of this mineral acid in a free state is most easily recognised 
IV means of the reaction described by Giinzburg. A few drops of thq 
trate are mixed in a porcelain dish with an equal quantity of a solution 
composed of phloroglucine, 2 parts ; vanillin, 1 part ; absolute alcohol, 

’ 0 parts. If free hydrochloric acid is present, on the application of heat 
nng of a crimson colour appears around the site of evaporation, the 
u ensity of the colour being directly proportionate to the degree ot 
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acidity. This test is an extremely delicate one, and is capable of c|ptect- 
ing O’OO^ per cent of (free) hydrochloric acid. 

Boas recommends a test solution for hydrochloric acid composed of 
resorcine, 5 grammes'; white sugar, 3 grammes; absolute alcohol, loo 
c.c. The test is applied in the same manner as the former one, but to 
produce the red colour evaporation must be continued to dryness. As 
the dish cools the colour disappears. This reaction is sufficiently d-^liciiti' 
to reveal the presence of 0*005 per cent of the acid. 

Many other colour reagents vary in tint in the presence of a free 
mineral acid ; but they also react in a similar manner, though in a less 
degree, to organic acids. Thus congo red, methyl violet, and l)eTiz()- 
purpurine each become blue, while tropssoline (00) turns a carmine-red 

2. lactic, acid. — This acid is readily distinguished by means of the test 
proposed by Ueffolmann. Ho 20 c.c. of distilled water containing one 
drop of the tincture of the perchloride of iron, 10 c.c. of a 4 per cctit 
solution of carbolic acid are added ; the mixture, now of an amethyst ])lue 
colour, on the addition of lactic acid will immediately change tn ,i 
canary yellow. This reaction is a very delicate one, but fs hindered by 
the presence of phosphates, alcohol, glucose, or an exceTss of hydrochloric 
acid. 

3. Butyric acid. — This acid produces a turbid brown precipitate with 
Ueffelmann’s test, and possesses a characteristic rancid smell. If the 
filtrate be treated with an excess of ether, and the latter be separated 
and evaporated, the residue will contain the greater portion of the butyric 
acid which was originally present. If this residfue be dissolved in water, 
and a few pieces of chloride of calcium added to it, butyric acid will 
separate in the form of oily droplets, which are readily recognised. > 

4. Acetic acid. — To detect the presence of tfiis acid a small (][uaTitity 
of the filtrate is extracted with ether, the ether is evaporated, and the 
residue is dissolved in water and carefully neutralised with the decinormal 
solution of soda. If any acetate of sodium be present the addition of a 
drop of the tincture of perchloride of iron to the solution striked a blood 
red colour. 

Quantitative estimation of the various acids. — 1. Hydrochloric acid. 
— This acid exists in the stomach both in a free state and also combined 
with various forms of proteid. It is necessary, therefore, to be able to 
estimate it in each condition. 

The quantitative determination of free hydrochloric acid is most easily 
and quickly performed by means of a method introduced by Mintz. This 
method is based upon the fact that when a solution of soda is added to n 
mixture of mineral and organic acids the alkali will completely neutralises 
^e former before entering into chemical combination with the latter 
To put this method into practice, 10 c.q. of the filtered contents of the 
stomach are placed in a porcelain dish, and the decinormal solution of 
soda is allowed to fall into it, drop by drop, from a graduated burette. 
The mixture is repeatedly stirred with a glass rod, and from time to time 
a few drops are removed to a clean dish and tested with the phloi'o 
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<*^luc‘ino vanilTin solution. As soon as the latter fails to* give the charac- 
teristic reaction it is obvious that all the free hydrochloric acid has been 
]K 3 iitniliscd, and its percentage amount can readily be determined by 
multiplying the number of cubic centimetres of the soda solution which 
licue been used by the number *0365. It is wise to perform this estima- 
tion "twice, and to take the mean of the two observations. 

3. Free and combined hydrochloric acid . — Several methods have been 
devised for the determination of the total cpiaritity of hydrochloric acid 
(free and combined) in the contents of the stomach (Hehncr and Seemann, 
Sjocpust, Cahn and v. Meririg, Leo, Haycm and Winter). The first 
method is the most convenient, and this only therefore will be described. 

Method of Hehur and Seemann . — Ten cubic centimetres of the gastric 
Kltratc are exactly neutralised with the decinormal solution of soda, and 
the (juantity of the alkaline solution used for this purpose is carefully 
iH)ted. By this procedure all the acids present in the filtrate, both free 
and combined, are converted into the corresponding salts of sodium, so 
thj*t the mixture contains only lactates, butyrates, acetates, and chlorides 
of sodium. *The mixture is now evaporated to dryness and the residue 
collected, placed fn a platinum crucible, and carefully calcined. The in- 
cinerated material, which consists entirely of the carbonate and chloride 
of sodium, is dissolved in a sufl[icient quantity of distilled water, and to 
the solution is added an amount of the decinormal solution of hydro- 
chloiic acid exactly equal to that of the corresponding soda solution 
which was originally employed to neutralise the acid filtrate. A certain 
jjurtion of this fresh acic^ is neutralised by the carbonate of sodium derived 
from the lactates and butyrates, while the surplus corresponds exactly 
• to the amount of chloride of sodium present ; that is, to the total amount 
of hydrochloric acid wfiich was contained in the original 10 c.c. of the 
filtrate. In order to determine this quantitatively, the mixture is tritu- 
rated with the standard solution of soda, and from the quantity of the 
latter l equired to effect neutralisation the amount of the mineral acid 
is calculated. Thus, if this second neutralisation has required 5 c.c. 
of the soda solution, the 10 c.c. of the filtrate must have contained 
0 X -00365 = 0’01825 gramme of hydrochloric acid. In other words, 
the total quantity of hydrochloric acid present in the filtered contents of 
the stomach was O' 1825 per cent. 

It has already been shown that bv the method of Mintz the amount 
of free acid can be measured separatmy ; in order, then, to determine the 
(jUantity of hydrochloric acid which exists in chemical combination with 
the proteids of the food, it is only necessary to subtract the result of the 
first examination from that of the second. Thus, if in the case above- 
mentioned the free acid was found to be equal to 0*06 per cent, tljfe 
•imouiit of the combined acid must be 0*1225 per cent (0'1825 - 0'06 = 
0d225). 

3. Lactic acid. — in order to estimate the quantity of this acid, 10 c.c. 
<^f the filtrate are boiled with a few drops of dilute sulphuric acid in 
^rder to coagulate any albumin which may be present. After filtration 
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the fluid is evaporated until it acquires a syrupy consistence ; it is jfhen , . 
mixed with 10 c.c. of distilled wat^r, and evaporated to dryness in ordeij' 
to expel all the volatile acids. The residue is ^tracted with an excess 
of ether, and the ethereal solution is separated and carefully evaporated. 
The solid material which remains in the flask consists entirely of lactic 
acid. This is dissolved in water and triturated with the decinormal 'soda 
solution until neutralisation is complete. Then, since 1 c.c. of thofsoda 
solution corresponds to 0 009 gramme of lactic acid, it is only necessary 
to multiply this decimal by the number of cubic centimetres of the 
alkaline solution which were used in ord^i' to determine the amount of 
lactic acid contained in the original 10 c.c. of the filtrate (Cahn and v. 
Mering). 

4. Bntyiic and Acetic acids . — The quantitative estimation of these acids 
has no practical value. Howejrer, it can be accomplished by the method 
described by Cahn and v. Mering, which has already been referred to. • 

Tests for the gastric ferments. — 1. Fepsin . — The presence of the 
peptic ferment in the gastric contents is evidenced by the power of the 
filtrate to digest albumin. In order to determine this, a quantity of 
hydrochloric acid is added to 20 c.c. of the filtered^- contents of the 
stomach, in order to endow it with a degree of acidity equal to 0*2 per 
cent. The mixture is then placed in a flask containing several small 
cubes of egg albumin or shreds of fibrin, and set aside in a warm 
chamber. If the ferment is active the albumin will undergo solution, 
so that at the end of an hour its bulk will have appreciably diminished. 
The rapidity with which this change takes plp,ce affords a rough in- 
dication of the quantity of pepsin present. 

2. Rennet . — This ferment is always present in a gastric juice which ^ 
contains pepsin. To demonstrate its presence lb c c. of the filtrate arc 
carefully neutralised and mixed with an equal quantity of sterile milk. 
After exposure to a temperature of 38° C. for half an hour the milk will 
have undergone coagulation, while the mixture still retains its neutral or 
alkaline reaction. 

The soluble products of digestion. — In addition to the various acids 
and ferments which have been enumerated, the filtered contents of the 
stomach always contain some of the soluble products of digestion. Thus 
small quantities of achroo-dextrin, maltose, and dextrose, resulting from 
the action of ptyalin upon the starch, can usually be recognised ] while 
the action of the gastric juice upon the albuminous constituents of the 
food is indicated by the presence of syiitonin,* propeptone and peptone. 
Minute quantities of fatty acids, arising from abnormal fermentation of 
the fats, may also be present. 

The insoluble residue left upon the filter consists mainly of starch, 
cellulose, food d(ibris of all kinds, fat, epithelium, mucus, and various 
forms of bacilli and micrococci. 

Micro-organisms of the stomach. — Numerous bacilli and micro- 
cocci are habitually present in the stomach of healthy persons ; they gain 
aScess to the organ either through the medium of the food or by re'- 
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toirgitation from the small intestine. Some of these are relatively 
Aiert, but the majority are certainly •ndowed with a specific fermentative 
action upon the variousk food-stufFs. Under normal conditions the growth 
and influence of these micro-organisms are controlled by the antiseptic 
properties of the hydrochloric acid of the gastric juice, which, in the pro- 
portion of 0*2 per cent, is capable of inhibiting most of the processes of 
ferrftentation. But in certain pathological states, either from a deficient 
secretion of the acid or an atonic condition of the walls of the stomach 
which permits stagnation of the food, bacterial fermentations are both 
numerous and active, and thek products are responsible for most of the 
symptoms characteristic of dyspepsia. 

Abelous was able to isolate at least sixteen distinct species of 
microbes from the gastric contents of healthy persons, including such 
diverse organisms as Sarcinae, B. lactis,»B. pyocyaneus, B. subtilis, B. 
lactis erythrogenes, Vibrio rugula, B. amylobacter, B. megatherium, and 
many others. Several of these micro-organisms possess similar fermenta- 
tite properties. 

There are four principal forms of fermentation in the stomach : — 1. 
Lactic acid, procfuced by the B. lactis and other varieties upon lactose 
and glucose. 2. Butyric acid, also produced by many different species 
of bacteria, but especially by the B. butyricus. This acid is formed from 
lactic acid, two molecules of the latter being transformed into one of the 
former, with the liberation of four volumes of hydrogen. 3. Acetic acid. 
The ordinary agent in the production of this acid is the mycoderma 
aceti, but it may also arise as a secondary product of lactic fermentation. 
4. Alcohol. This is occasionally manufactured in dilated stomachs by 
the fermentation of spgar. The B. alcoholicus is introduced into the 
organ *in fermented foods and new bread. 

, Acetone is also sometimes encountered, while the action of the 
various bacteria upon the nitrogenous constituents of the food occasion- 
ally gives rise to forms of peptone which possess highly poisonous pro- 
perties. 

The gfases of the stomach. — In many cases the gaseous contents of 
the stomach consist entirely of atmospheric air which has been swallowed ; 
this air, however, tends to lose the greater part of its oxygen by absorption. 
Occasionally the eructated gas proves to be inflammable, and under these 
circumstances it usually consists of ^ mixture, in varying proportions, of 
.oxygen, hydrogen, nitrpgen, carbonic acid and marsh gas. In the 
majority of the cases of atony of the stomach, with fermentation, the gas 
consists of hydrogen and carbonic acid, Avith traces of nitrogen and 
oxygen. Sulphuretted hydrogen is produced by the decomposition of 
albumins, and is more commonly present in the intestine than in {he 
stomach. It is, however, often eructated after large quantities of 
ipineral waters or substances containing sulphides or sulphates have been 
taken. 

The Physiology of digestion. — The introduction of food mixed wjth 
saliva at once excites the secretion of gastric juice, which continues 
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without intermission until gastric digestion is complete. But, although 
hydrochloric acid is secreted from the outset, the presence of free acid 
the contents of the stomach can seldom be detected until after the lapse 
of a period of time which varies with the size and quality of the meal. 
Recent investigations have afforded a complete explanation of this 
peculiar circumstance. It has been shown that a strong affinity exists 
between all forms of albumin and free acids, each variety- of proteid 
possessing a definite and constant acid equivalent. Thus, 100 grms 
of milk are found to saturate or “fix” 0*298 grm. of hydrochloric acid, 
while the same quantity of meat requires 0*843 grm. of the acid; the 
resulting chemical compound is possessed of some stability, but, though acid 
in reaction, it never affords the colour reactions of a free acid. It ma) , 
therefore, be accepted that the contents of the stomach will appear to be 
devoid of free hydrochloric acid until the whole of the albuminous 
portions of the food have been completely saturated. This curious 
phenomenon helps to explain the constant presence of lactic acid during 
the early stages of normal digestion. Ewalcl and Boas were the first to 
show that, if the contents of the stomach are examined at short intervals 
after a test meal, the percentage of lactic acid undergoes a steady 
augmentation for the first twenty minutes ; after this time it remains 
stationary for another twenty minutes, then rapidly diminishes and 
finally disappears. These observers also noted the significant fact that 
the diminution in the production of the organic acid coincides in point 
of time with the first appearance of free hydrochloric acid. Although 
this so-called antagonism between the mineral and organic acid is prob- 
ably more apparent than real, since lactic acid is often introduced with 
the bread of the test meal, there can be little ^doubt that lactic acid 
fermentation habitually occurs during the preliminary stages of gastric 
digestion. The process, however, is kept within moderate bounds^ 
(0*1 per cent) by the timely appearance of free hydrochloric acid, which, 
as soon as it attains the proportion of 0*07 per cent, inhibits the further 
activity of the various micro-organisms. 

Variations in the chemical constitution of the gastric juice. — 
Hydrochloric Acid. — Sudden and transient failure in the secretion of 
this acid occurs in cases of overloading of the stomach with fermentable 
substances {emharras gastrujm). Free acid is generally absent when 
the stomach, especially in its pylori^ portion, is the seat of carcinoma. 
The total output of acid is found to be constantly diminished in cases 
where the gastric mucous membrane is affected with catarrhal inflamma- 
tion, cirrhosis, or fatty and lardaceous degenerations. It is also diminished 
in quantity in many instances of profound anaemia and neurasthenia. 

, An excessive secretion of hydrochloric acid, as the result of the in- 
troduction of food, is encountered in all cases of hyperacidity, whethei* 
the disorder be dependent upon direct irritation of thf mucous membranp 
of the stomach by the ingesta, or upon indirect irritation from disease of 
thg central nervous system. An abnormal degree of acidity is also 
present in most instances of hypersecretion and of ulcer. 
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• The secretion of the jie'piic ferment is much more constajit than that 
uf the acid, and, even when, the stomach is the seat of grave organic 
disease, the introduction of a dilute solution o,f hydrochloric acid will 
usually procure the elimination of pepsin. Indeed, it is only in those cases 
in which the mucous membrane has been destroyed almost completely by 
chronic inflammation that this ferment is absent from the gastric 
secfetion. 

The rennet ferment is the most constant of all the active constituents 
of the gastric juice, and only ceases to be secreted when the stomach is 
the seat of chronic and severe atrophy. 

III. Intestinal Digestion. — Under normal conditions the digestive 
secretions of the stomach, and those which operate within the small 
intestine, are maintained in a state ol physiological equilibrium, the 
‘entrance of the chyme into the duodenum provoking a reflex secretion of 
the pancreatic and biliary fluids to an extent exactly sufficient to neutralise 
the acid contents of the stomach, and to establish the degree of alkalinity 
in the mixture ^hich is most suitable for the action of those ferments which 
complete the processes of digestion. A moderate increase in the acidity of 
the gastric contents is followed by an inci;eased elimination of the bile and 
pancreatic secretion ; while in certain functional disorders of the liver (and 
perhaps also of the pancreas) hyperacidity of the gastric juice is occasionally 
encountered — a phenomenon which may be explained upon the hypothesis 
that a more active stimulus than usual is required to call forth the tardy 
secretion of the biliary fluid. It follows from these facts that the 
digestion and subsequent absorption of food in the small intestine depend 
' not only upon the irvtegrity of the liver and pancreas, but even to a 
greater extent upon the due performance of the functions of the stomach. 
.Intestinal indigestion may, therefore, originate either as a primary or a 
secondary disorder ; but sooner or later in every case an aberration of 
function in one portion of the digestive tract is followed by derangement 
of the other parts. 

Bile. — The composition and amount of the bile is naturally difficult to 
estimate in man, but it can be ascertained in the case of a long-established 
biliary fistula. Even in this instance, however, the gall-bladder may store 
up a considerable quantity of bile before it is poured into the common 
duct. Physiologists have often woijdered why carnivorous animals should 
• possess such a receptac]p for storage, and why most herbivorous animals 
are without it. But, clinically, it appears that it is not an essential 
organ, as the gall-bladder is often found obliterated or obstructed after 
death, although no bad symptoms had been observed previously. Ihdeed, 
it has been remarked that when the cystic duct has been occluded .by 
a calculus jaundice is of rare occurrence. It would seem, therefore, that 
the bile which floi^s direct from the hepatic duct is the best to make 
observations upon. 

. Quantity . — According to Professor Gamgee, who has made a critical 

analysis of the observations of different authors, those of Copeman 
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and Winstop and of Mayo Robson possess an importance which caniaot 
be attached to any previously recforded. From these researches we^ 
may conclude that the amount of bile secreted by the healthy human 
subject, when reabsorption of the bile from the intestine is prevented, 
varies from 1 pint to 1^ pint a day; whilst the solids excreted in the 
twenty-four hours amount to from 3*5 drachms to half an ounce. 

General characters . — The bile as it flows from the hepatic dhct 
differs from that retained in the gall-bladder. As it flows from the liver 
it is a thin transparent fluid of golden yellow colour, like yolk of egg, of 
bitter taste and alkaline reaction. In the gall-bladder and common duct 
it acquires a viscidity from the secretion of the glands of that portion 
of the mucous membrane, and often loses much of its alkaline reaction. 
Such bile is destitute of odour, and has a mawkish, bitter taste due to 
the bile acids. The specific gravity of the bile varies considerably accord- 
ing to different observations. Frerichs gives it as high as 1*03, whilst’ 
the more recent observations of Noel Paton and Balfour have recorded 
variations between 1*0054 and 1*008. This difference may, depend dh 
the fact that some of the earlier observers did not distinguish between 
a biliary fistula of the common duct and a fistula communicating 
directly with the gall -gladder ; yet the specific gravity of the bile from 
the gall-bladder is always much higher than that obtained directly from 
the hepatic ducts. After being withdrawn from the body, bile has a 
brown-yellow tint, but by exposure to the air it gradually assumes a 
greenish colour, due to chemical alterations in the pigments. 

Cholesterin (C26H4^0) is a constant element cf bile. According to 
Hoppe-Seyler 0*35, and .to Frerichs 0*26 represents the amount in 100 
parts, and later observers have not altered the^ figures. It is still 
doubtful whether to regard cholesterin, the chief fatty constituent of the 
bile, as formed in the liver or merely excreted from the blood. In form- , 
ing an opinion on this point we must bear in mind that in certain forms 
of liver disease, particularly cirrhosis in which there is a great destruction 
of liver-cells, the termination is by coma, which has been attributed to the 
retention of cholesterin in the blood (cholestersemia). We have no 
evidence, however, to show that cholesterin has any toxic influence. 
Krusenstern injected from 0*005 to 0*045 gramme of cholesterin daily into 
the veins of dogs, and found the animals unaffected. Pag^s arrived at 
the same results. Looking at the question from a purely clinical side 
one would expect cholesteraemia in all cases of ^jaundice where there is 
considerable reabsorption of bile. If, as is generally held, the liver is the 
seat of the destruction of the blood corpuscles, which contain nearly all 
the cholesterin found in the blood in the normal state, we might 
naturally suppose that the cholesterin of the bile, reabsorbed in a free 
state into the blood, would rapidly induce eholestersemia ; but as a matter 
of fact the phenomena attendant on this condition ^are not common iu 
obstructive jaundice, however complete ; unless there be also considerable 
destruction of liver tissue and disease of the kidneys. 

Again, in acute yellow atrophy, where there is rapid destruction of 
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th# liver-cells but comparatively slight jaundice, the coma is preceded 

•and attended by symptoms mucl» resembling those witnessed when 
phosphorus is injected into the veins of animajs, and in patients dying 
from acute diabetic coma (acetonsemia). 

From these considerations it appears possible that the coma attendant 
upon hepatic disease associated with considerable destruction of liver-cells 
is fiot due to the accumulation of cholesterin, but to a general increase of 
the excretory matters in the blood ; and this supposition is strengthened 
by the fact that the condition is never witnessed unless there be also 
some impairment of the rena> functions. 

Cholesterin is insoluble in water and dilute saline solutions. It is 
soluble in ether, from which it may be obtained in an amorphous state 
after evaporation. Treated with hot alcohol it is deposited on evapora- 
tion in characteristic rhombic plates, with notched edges, which float 
•on water. Cholesterin is soluble in solutions of the salts of the bile 
acids, of soaps and neutral fats, which are probably the factors that 
Keep it in, solution in the bile. The chief tests for cholesterin are — (i.) 
Keady solubility in ether ; (ii.) When heated with nitric acid, the mixture 
gives off yellow fumes of cholesteric acid, and the residue, on the addition 
of ammonia, acquires a brick-red colour. The latter reaction is some- 
what similar to that which occurs with uric acid, and has led to deposits 
of cholesterin in the cardiac valves and vessels of the brain being mistaken 
for TU’atic concretions. 

Lecithin is an organic fatty body which exists in the bile in the pro- 
portion of 0*25 per cant. In combination with cerebri n it was supposed 
to form protagon, but the recent researches of Gamgee seem to show 
that ^ the latter is a , definite chemical compound. According to this 
author, protagon, although it cannot be separated by the action of 
, solvents into non-phosphorised cerebrin and a phosphorised body, can 
nevertheless by the use of caustic baryta be made to yield non-phos- 
phorised substances. The fact that the bile contains so large a per- 
centage of cholesterin and lecithin appears to denote that the liver plays 
an important part in elimination of the metabolic products of the nerve- 
centres. The other fatty constituents of the bile consist of saponifiable 
fats, especially the oleates and stearates. The latter possess a certain 
amount of interest, since in combination with the earthy bases they form 
the crust of many of the biliary cal^juli. In the case of the large solitary 
• stone, which sometimes, completely fills the gall-bladder, as much as two- 
thirds of the outer crust may be composed of stearate of lime. 

Mucoid nucleo-alhumin , — Bile owes its viscidity to this body, which 
it acquires during residence in the gall-bladder. Former investigations 
seemed to show that the material to which the viscidity was due was mupin, 
but subsequent observation proved that the reactions did not correspond 
.with that body, following up the subject, Paijkull, under the direction 
of Hammarsten, discovered that it belongs to the nucleo-albumins, and that 
in character it is like the nucleo-albumin discovered by Hammarstei^ in 
synovial fluid. The methods for the separation of this body are distinct 
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from those ysed for the precipitation of mucin, but as these are tedious 
and of no use to the practical physician, the reader is referred to th(/^ 
excellent account of theiji given by Professor Gamgee. The fact, already 
stated, that this mucoid substance is derived from the gall-bladder and 
ducts is proved by treating an aqueous extract of the secretion of these 
stnictures with acetic acid, when a body is obtained which in all respects 
resembles the nucleo- albumin obtained from the bile itself. Ordiria,ry 
mucin exists, nevertheless, in small quantities in the bile, and is probably 
derived from the hepatic ducts. 

Bile acids , — In carnivorous animals the»taurocholic acid is often the 
sole bile acid, whilst in the herbivora the glycocholic acid is met with 
almost exclusively. In man the glycocholic acid is the chief constituent, 
taurocholic acid being usually present in traces only. 

Glycocholic acid (C 2 j 3 H 43 NOJ.*’ Several methods of isolating this sub- 
stance are described in the physiological text-books. Gamgee recommends’ 
Hiifner’s method as yielding the best results, when successful ; but, as he 
points out, an excess of taurocholic acid in the bile prevents the precipita- 
tion of the glycocholic acid. This, however, should consti^tute no practical 
objection to its use in separating glycocholic acid from human bile, in which 
taurocholic acid is present in , small quantities only. Glycocholic acid 
separates out in fine transparent needles. These are highly insoluble in cold 
water (1-300), but less so in hot water (1-102). They are almost wholly 
insoluble in ether, but arc freely soluble in alcohol and glycerine. They 
have an acid reaction and a bitter-sweet taste. Both the acid and its salts 
are dextrogyrous. Sodium glycocholate may be obmined by dissolving the 
acid in a solution of sodium carbonate, then evaporating to dryness, dis- 
solving the residue in absolute alcohol, and adding anhydrous ether, when 
the salt separates out in fine transparent needles which are readily soluble 
in alcohol and in water. An aqueous solution is precipitated l:)y neutral , 
lead acetate, and its solution has a partial action on saponifiable soups. 
The test for glycocholic acid and its derivatives has long been known as 
“ Pettenkofer’s,” the principle of which is the development of a fine 
purple colour on the admixture of cane-sugar and the very gradual 
addition of strong sulphuric acid. Several modifications have since been 
introduced to prevent the carbonising of the sugar, which is very apt to 
occur if the sulphuric acid be added too hurriedly, or the temperature 
allowed to rise above 70° C. Thus. Dreschel has proposed the use of 
phosphoric acid instead of sulphuric, and Myjius has suggested the • 
adoption of furfurol in water instead of sugar; furfurol being a product 
of the action of sulphuric acid on sugar. A very useful modifica- 
tion df Pettenkofer’s test was proposed by Mr. Francis, formerly 
demonstrator of chemistry at Charing Cross Hospital ; but, as he did not 
publish it, it is but little known. A few pieces of glucose are taken and 
dried thoroughly (when anhydrous they are to be pUced in a well-dried 
stoppered bottle, and kept in the drying-chamber till wanted); then 
a s?nall powdered fragment is placed in the bottom of a test-tube, and . 
strong sulphuric acid (1 c.c.) added very gradually ; on the surface of this 
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ii gtnall quantity of urine is poured, when the zone of contact of the 
Iwo fluids will become opaque, and then a bright red gradually deepening 
into purple. If large# quantities are required ^or clinical purposes the 
glucose and sulphuric acid may be mixed together and kept in a stoppered 
bottle in a cool place. The mixture forms sulpho- saccharic acid, of a 
pale straw tint, which gradually blackens ; but, if kept at a low tempera- 
ture and in the dark, it may be preserved for three or four days. As many 
other substances — notably morphia, albumin, and the phenols — give 
almost similar reactions with Pettenkofer’s test, it is useful to employ the 
spectroscope for the identification of glycocholic acid and its derivatives. 
Taurocliolic acid (Cg^^H^gNSO^) occurs only in small quantities in human 
bile, and is sometimes absent ; but in the dog it is the only acid 
present : for experimental purposes, therefore, recourse must be had 
to the bile of this animal. For the preparation of taurocholic acid the 
bile must be freed from all traces of glycocholic acid by precipi tuition 
with neutral lead acetate, after which the taurocholic acid is precipitated by 
m*eans of a solution of ammonia and basic lead acetate in the form of lead 
taurocholate. JThis precipitate is well washed, boiled with absolute 
alcohol, filtered, and then treated with H.^S. The sulphide of lead is 
separated by filtration, the filtrate concenjbrated and then mixed with an 
excess of ether. The final precipitate, which is syrupy at first, is gradually 
converted into a mass of needle - shaped crystals (Hoppe - Seyler). 
Taurocholic acid is less stable than the glycocholic ; its salts are less 
unstable, but still are not so stable as the glycocholates. Although 
taurocholic acid is intensely acid its alkaline salts are neutral, and are 
.soluble in water and alcohol; their acpieous solutions foam like soap. 
Acidified with dilute hydrochloric acid solutions of the taurocholic acid 
and its salts precipitate albumin, acid albumin, and parapeptone ; whilst 
,the albumoses and peptones precipitate the acid. Both the bile acids 
yield by-products which, however, are not important clinically ; the most 
interesting of them is Cholalic acid, which is not found in normal bile, ])ut 
ui bile that has undergone decomposition ; it is said to occur in small 
quaTitities in the small and large intestines. 

The bile pigments must be regarded as middle products in a series 
of reducing processes Avhich convert the blood pigment into the colour- 
ing matter of the urine. Fresh bile owes its golden yellow colour to one 
of its constituents, bilirubin, which c;in be obtained in a imre state in the 
•form of an orange-yello% powder endowed with a characteristic spectrum. 
By exposure to the air or to the influence of other oxidising agents, 
bilirubin cau be converted through several intermediate stages (biliprasin, 
bilifuscin) into a green substance termed biliverdin, the spectrum ofVhich 
is quite distinct from that of the original material. The presence •of 
bile pigment is easily recognised by the display of colours which ensues 
upon the addition erf fuming nitric acid (Gmelin). So far as our present 
knowledge goes, the pigments of the bile exert no influence whatever 
upon the processes of digestion. • 

Salts . — Besides the large quantity of alkaline sodium salts that are 
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combined with the bile acids, bile eontains a considerable quantity of 
sodium chloride and sodium phosphate, ,, traces of calcium and mag- 
nesium phosphate, and also traces of copper. Ir(Mi in variable quantities 
is always found in bile ash, and this fact is rendered more important by 
the researches of Dr. William Hunter, who discovered small deposits of 
iron in the biliary cells in diseases which lead to rapid destruction of 
the blood, such as pernicious anaemia, etc. [vide article “Liver,” vol. 

The Pancreas. — The normal secretion of the pancreas is a clear, 
viseid fluid which possesses an alkaline reaction, and froths when 
shaken. It contains very few structural* elements, or none. Its most 
important constituents are alkali-albumin, small quantities of fats and 
soaps, a trace of leucin and tyrosin, and a comparatively large amount 
(1 per cent) of carbonate of sodium. 

Action upon the vaiious focnUstiiffs . — On starch, whether raw or l)oiled, 
the pancreatic juice exerts a specific action, converting it into erythro'- 
dextrin and achroo-dextrin, and finally into maltose and glucose. This 
diastatic property depends upon the presence in the secretion of* a 
special ferment closely allied to ptyalin, and named amylopsin. From 
the juice, or by the glycerine method from the fresh gland itself, a pro- 
teolytic ferment named trypsin can be isolated j this in the presence of 
carbonate of sodium rapidly reduces albuminous substances to a solulilc 
state. The first effect of the ferment is to convert the proteid into the form 
of alkali-albumin, the final stage of its chemical action being the production 
of peptone. Some of the intermediate compounds are capable of being 
changed by the continued action of the secretiom into a series of by-pro- 
ducts of which the most important are leucin, tyrosin, indol, and skatol. 

The pancreatic juice possesses also the power pf coagulating milk ; It 
contains a special ferment for this purpose, which can be chemically separated 
from trypsin. It differs from the latter in that it is able to exert itfj 
specific action in the presence of an acid. 

The action of the secretion of the pancreas upon oils and fats is to 
produce emulsification and finally saponification, and in this way to promote 
the absorption of these substances by the intestinal mucous membrane. 

I. Pnmary intestinal dyspepsia , — This may arise from (a) ehanges in 
the quantity or quality of the bile ; (6) an insufficient secretion of the pan- 
creatic juice ; (c) disease of the mucous membrane of the small intestine. 

{a) Obstruction to the flow of, bile into the duodenum is usually 
accompanied by certain subjective symptoms \^.hich are included under 
the name dyspepsia. They comprise a sense of fulness or discomfort at 
the epigastrium after a meal, nausea, acidity, and flatulence. The bowels 
are c^Jnfined, and the stools are hard and clay-coloured. These symptoms 
probably owe their origin to an excessive fermentation of the food con- 
sequent upon the loss of the antiseptic functions of the bile, and on the 
stagnation of the contents of the intestine from tjie lack of the same 
secretion. 

Although it is true that persons with biliary fistula may live for 
many years without suffering any deterioration of the general health, 
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careful examination shows that the absorption of fat in these cases is con- 

iSdcrably affected, as much as ,55 to >8 per cent of the total quantity in- 
rrested being sometimeei eliminated with the faeces. Very little is known 
concerning the alterations which take place in the quality of the biliary 
secretion. It is certain, however, that many substances which would 
act injuriously upon the organism are eliminated l)y the liver, and are 
thii# discharged by the bowel. It has also been suggested that in some 
cases where the bile contains toxic material the secretion may irritate 
the duodenum directly and lead to catarrh of the mucous membrane, and 
finally to ulceration. • 

(i) Carcinomatous disease of the head of the pancreas, obstruction of 
its duct by a stone, or atrophy of its glandular tissue, are all associated 
with a diminution or absenee of the pancreatic juice. Under these 
conditions it is sometimes possible to detect an excess of fat or of 
crystals of fatty acids in the faeces. According to the researches of 
Abelmann upon the digestion of food -stuffs after excision of the 
pjfricreas, starch is readily absorbed by the intestine, though only a 
portion of it is converted into sugar ; about 44 per cent of the allnimins 

• is absorbed during the same period of time ; while the greater portion 
of the ingested fat is split up into fatty acids which appear in the 
dejecta. Emulsions of fat in the form of soap and gum emulsions are 
not absorbed. These figures are all much more favourable when the 
pancreas is only extirpated in part, even though the flow of the 
secretion into the intestine be entirely prevented. It must be accepted, 
then, that the active » agents of the pancreatic juice are capable on 
emergency of undergoing vicarious excretion with the other intestinal 

‘ rtuids.^ Total excision of the gland in dogs is usually followed hy 
glycosuria, but the exact significance of this fact has not yet been 
.definitely settled. [Vide art. “Diabetes Mellitus,’' p. 208.] 

(c) Diseases of the small intestine may be accompanied by dyspepsia 
if the lesion deprives the mucous membrane of its power of absorption. 
This is chiefly the case when the lining membrane of the bowel is 
affected with a chronic form of catarrh leading to atrophy, a condition 
particularly apt to occur in children placed under unfavourable dietetic 
conditions, and in persons affected with chronic pulmonary tuberculosis 
(Fenwick). 

II. SecoTularij intestinal dyspepsia^. — Any form of gastric dyspepsia 

• ^^’•y give rise to derangqpient of the intestinal functions. (^?) In cases of 
hyperacidity of the gastric juice the abnormally acid state of the chyme 
uiay completely neutralise the alkaline secretions which it encounters in 
the duodenum and thus put a stop to the digestive functions of thte pan- 
creatic juice. The unaltered starch which is thus allowed to accumulate 
undergoes acid fermentation under the influence of the various micro- 
^'ganisms which in])abit this portion of the bowel. The al)sorption of fat 
is also delayed. The loss of the laxative properties of the bile increases 
the existing tendency to constipation, and at a later period the irritation 
due to the abnormally acid contents of the intestine gives rise to chronic 
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catarrh of the mucous membrane of the colon with dysenteric symptoms. 
{b) A deficient secretion of the gastric juice also exerts a detrimental effef t 
upon the course of intestinal digestion, owing to *the fact that fermenta- 
tion of the food takes place in the stomach, and the duodenum con- 
sequently receives a large quantity of an extremely acid and undigested 
form of chyme. The ultimate result is the same as in the previous case, 
(r) Atony of the stomach, with loss of power in its muscular walls, leads 
of necessity to stagnation of the food, acid fermentation, and, finally, to 
the same effects upon duodenal digestion which occur in cases of hypei- 
or subacidity. 

FsBces. — The average daily quantity of faeces passed by a healthy 
man is about five ounces, and constitutes nearly one-seventh of the total 
quantity of the food ingested. In early infancy this proportion is some- 
what greater, but it declines considerably with the approach of old age 
Diseases of the stomach associated with vomiting and loss of appetite aiT, 
accompanied by a marked diminution in the daily output of faeces ; but 
those disorders of the digestive system which are characterised *bv 
irritation of the intestinal tract are usually accompaniecl by the frequent 
passage of stools in which the liquid element predominates. 

Conmtence . — During the first six months of life the stools present 
a peculiar homogeneous, butter -like consistence ; at a later period 
they assume the solid and cylindrical form of excrement whicli 
results from the use of a mixed diet. Increased fluidity of the 
stools rarely arises from insufficient absorption of the ingested fluids 
(lienteric diarrhoea) ; more often it is the result tf an excessive secretion 
by the mucous membrane of the intestine due to catarrhal inflammation, 
ulceration, or the administration of purgative drugs. An abnormally 
dry or tenacious state of the dejecta, on the other hand, may 
result from the undue absorption of the fluid contents of the bowel 
during its protracted residence in the intestine (constipation), or from a 
lack of secretion on the part of the mucous membrane of the gut, whicli 
may be due to the astringency of such drugs as opium, bismuth, lead, 
and chalk. Sometimes the faecal masses present a uniform coating of 
thick mucus, or the excreta may consist almost entirely of this material. 
These abnormal appearances indicate a catarrhal condition of the mucous 
membrane of the large intestine, and therefore frequently accompau}' 
functional disorders of the digestive organs, especially in early life. 
Finally, it may be observed that in those forms of dyspepsia in whicli* 
excessive fermentation occurs among the contents of the gastro-intestinal 
tract, the stools may present a pultaceous, frothy, or yeast-like appearance'. 

The reaction of healthy stools is usually acid, but its degree depends 
to. a great extent upon the nature of the food. Increased acidity 
accompanies an excessive secretion of the gastric juice (hypersecretion, 
hyperacidity), as well as those numerous forms of ^disordered digestia>> 
which are associated with fermentative changes in the contents of the intes- 
tine. Diminished acidity of the stools is sometimes observed in the diarrhfc.i^ 
of infants, and in that which accompanies cholera and typhoid fever. 
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dolour , — The stools derive their yellow colour from cert^iin pigments 
uAinufactured from the bile by, a process of oxidation (stercobilin, hydro- 
]>ilirubin). The intensity of the colour varies directly with the activity of 
the biliary secretion, and with the length of time the undigested portions 
of the food have been retained in the intestine. Pale or colourless faeces, 
on th*e other hand, indicate a deficient entry of bile into the bowel ; and 
accoi^ingly gray, white, or putty -like motions usually accompany those 
functional and organic diseases of the liver which arc associated with 
a diminished activity of the hepatic cells, as well as those diseases 
which mechanically obstruct the bile-ducts. Green stools are frequently 
observed as a result of digestive disorders in infancy. The peculiar 
colour has been ascribed to the presence of a chromogen otic bacillus 
(Hayem, Le Sage) ; but it appears to depend rather upon an alkaline 
decomposition of the contents of the small intestine (Pfeiffer). 

■ Black coloration of the fjBces occasionally arises when altered blood 
is present (melsena) ; but it is more frequently observed as the result of 
the* administ^^ation of such drugs as bismuth, iron, and charcoal. 
Certain articles oj diet and a few medicinal remedies are also apt to 
•impart their characteristic colour to the motions ; thus claret and 
logwood produce reddish or violet dejecta ; coffee and beef tea a 
brownish, and rhubarb and santonine a bright yellow tint. 

Odmr , — The faecal odour depends upon the presence of certain 
volatile products of food decomposition (skatol, indol). It is con- 
sequently exaggerated in all cases of intestinal indigestion associated 
with excessive putrefac^on of the contents of the bowel, whether this 
depend upon a primary disorder of the stomach, liver, or pancreas. The 
sour smell of the motiqns in infancy is due to the presence of organic 
acids derived from fermentation of the milk sugar. 

, Chemistry, — Healthy faeces consist approximately of about 25 per 
cent of solids and 7 5 per cent of water ; but the relative proportion of 
these two constituents varies considerably both in health and disease. 
Among the normal constituents must be reckoned such products of 
pancreatic digestion as Icucin, ty rosin, indol and skatol ; butyric, 
proprionic, lactic and valerianic acids ; alkaline phosphates and other 
salts ; neutral fats and soluble soaps ; urobilin and stercobilin, and small 
quantities of ferments the chemical action of which is similar to that of 
pepsin and ptyalin. , 

• Microscopic examination of the stools seldom affords any trustworthy 
indication of the nature of the digestive derangement. It may be stated, 
however, that an excess of starch in the faeces indicates a defective 
action of the diastatic ferments secreted by the salivary glands* and 
pancreas ; while an undue amount of undigested proteids points to tl;e 
functional failure of the gastric and pancreatic secretions. Blood, pus, 
niucus, foreign bodies entozoa and bacteria if they occur in the stools are 
easily recognisable. 

Charles Henry Ralfe. 

W. SoLTAU Fenwick. 
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GENERAL PATHOLOGY OF SECRETION 

Secretion is one of the fundamental phenomena exhibited by living proto- 
plasm. In secretion the cell protoplasm elaborates certain substances, 
and these are subsequently extruded from the cells. In the higher 
forms of life secretory processes are specialised so that the function of 
secretion becomes localised in certain cell aggregates known as “ glands.” 
The substances elaborated by the activity of gland cells are usually, but 
not always, extruded from the gland by solution or suspension in watei ; 
hence the discharge of water becoines the most obvious and one of the 
most important of the conditions of secretion. In a true secretion the 
gland elaborates the peculiar elements contained in the secretion ; it does 
not simply remove them from the blood. The salivary cells make ptyalin 
and^mucin, and the gastric cells pepsin; the kidney cells, on the other 
hand, simply remove urea from the blood : thus the elimination of urea 
by the kidney is not a true secretion, but rather an excretion. Other con- 
stituents of the urine, however, such as hippuric ftcid, are made by the 
renal cells. Some physiologists consider that a fundamental distinction 
between a secretion and an excretion lies in the fact that the latter is 
passed to the exterior, without playing any further part in the economy ; 
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»wher#as the former, even if ultimately voided, fulfils some more or less 

i Important function meanwhile. . A move vital distinction, however, is that 
previously mentioned, najiiely, that in a secretion the essential constituent is 
elaborated by the gland cell; whereas in the excretion it is simply removed 
})y the gland cell from the blood or lymph circulating in the gland. 
Glands may, therefore, secrete or excrete ; or again the same gland 
may do both. This double function is more especially seen in pathological 
conditions, when secretory glands not uncommonly excrete certain more or 
less toxic and abnormal constituents present in the blood plasma. The 
biliary function of the liver is in part a secretion and in part an excretion ; 
some of the characteristic constituents of the bile are elaborated by the 
liver itself, and other constituents of the bile, the pigments, for example, 
being, as it would seem, more or less effete products of metabolism, and 
of no further use to the economy, are thrown out. 

• Glands are generally provided with ducts by means of which the 
secretions or excretions are passed either to the organ where they are 
usefl, or to tlje outside. Certain glands, however, such as the thyroid, 
suprarenal, and pituitary, have no ducts; and the function of these 
ductless glands has always been a difficult problem. At one time their 
function was supposed to be the destruction of certain more or less toxic 
substances produced by the activity of the tissues, and this view is still held 
by some physiologists ; by others it is held that these ductless glands also 
produce substances necessary either to certain tissues, or to the body at 
large, for the maintenance of physiological equilibrium. This function 
has been called an “ int«rnal secretion,” which denotes that the specific 
material elaborated by the gland is distributed to the tissues of the body, 
•not by ducts but by the ^blood-vessels or lymphatics of the gland. It has 
been definitely proved that certain glands, such as the thyroid and supra- 
rgnals, elaborate peculiar substances necessary for the maintenance of life ; 
these glands at any rate have internal secretions. Further, it is highly 
probable that many glands with external secretions have internal secre- 
tions also ; the glycogenic and sugar-forming functions of the liver supply 
an instance in point. The formation of sugar in the liver, and the sub- 
sequent distribution of this sugar to the body through the hepatic vein, 
is really an illustration of an internal secretion. The material elaborated 
by the suprarenals is mainly of service to the vascular system ; that 
produced by the thyroid is probably c^estined for the nervous system, and 
it would seem that the sugar produced by the liver is mainly required by 
the muscular system. Some physiologists do not consider the liver a 
sugar -forming, but rather a sugar -stopping organ. If this latter view 
were confirmed, the liver could no longer be regarded as having an 
internal secretion. • 

Certain glands have no external, but an internal secretion only ; the 
thyroid and suprareijal bodies afford illustrations of this variety. Other 
glands, such as the liver, the pancreas, and perhaps the kidneys, have 
both external and internal secretions. Finally, other glands, like the 
salivary glands, have external secretions only. 
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External Secretions. — The following processes occur during th 
complete act of external secretion > — ^ 

(i.) The gradual elaboration and storage in the secreting cell of th 
specific organic constituents of the secretion, usually in the form of 
zymogen ; a zymogen is the antecedent of the ferment of the secretion- 
pepsinogen, trypsinogen, for example. * 

(ii.) The rapid conversion of this zymogen into the actual substanci 
found in the secretion — into mucin or trypsin, for example. This con 
version occurs suddenly during the act of secretion. 

(iii.) The sudden discharge of a considerable amount of fluid, th( 
amount varying in the several glands ; it is large in the case of tin 
salivary and gastric glands, moderate in the case of the liver, small in thi 
case of the pancreas. 

(iv.) The reconstruction of the protoplasm of the gland cells, and no 
infrequently, as in the salivary and mammary glands, the replacement b 
used-up cells by freshly-growing and active ones. 

Thus there is a slow elaboration of the specific constituents of "tin 
secretion, and a slow building up of the gland cells anew, interrupted bj 
a sudden discharge of fluid, together with an equally sudden conversioi 
of the zymogen into the active and essential constituent of the secretion 
In some cases the cells forming the gland actually break down into th( 
constituents of the secretion; this is well seen in the mucous salivar} 
glands and in the mammary glands. In other glands — as in the serou! 
salivary ^ands, the gastric glands, or the pancreas — the zymogen is seei 
to accumulate in the form of granules, and aftea activity to remain onlj 
in the inner or lumen end of the cells. The formation of these granules 
can be shown in certain cases to be under the influence of the nervous 
system. Stimulation of the cervical sympathetic causes these granules tc 
be formed in abundance in the cells of the parotid, and the saliva sn]} 
sequently secreted is abnormally rich in organic constituents. 

These granules are composed of a zymogen, and not of a ferment 
this is shown by the fact that a fresh extract made from a gland in ful 
activity, such as the stomach or pancreas during digestion, contains nc 
active ferment such as pepsin or trypsin. If the stomach be extracted 
after treatment with dilute hydrochloric acid, the extract is found to he 
powerfully proteolytic, and to contain an abundance of ferment. Extract 
of fresh pancreas are possessed of but little digestive power, even when 
made from the pancreas of an animal killed ^during digestion ; if, how. 
ever, the pancreas be treated with oxidising agents the extract then 
obtained is a powerful digester of proteids. 

The elimination of water by different glands during secretion is 
probably effected by various means. In the case of the salivary glands 
it is very abundant, and is independent of the state of the circulation , 
but it is closely dependent upon the nervous system^ and especially on the 
activity of certain gland nerves. In the kidney, on the other hand, the 
amount of water excreted is very closely dependent upon the rate of 
the circulation through the renal vessels, and there is as yet no proof of 
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' any pervous control of the secretion other than that of the vaso-motor 
nerves which govern the renal circulation. In the cases of the stomach, 
intestines, and pancreas Jbhere is no clear evidence that the excitation of 
any nerve will cause the secretion to flow from tliese glands ; although 
there is reason to suppose that their secretion is controlled in some 
way by the nervous system. The secretory activity of a gland is usually 
accoMpanied by a dilatation of its blood-vessels, and this is especially 
well seen in the salivary glands ; yet even here this vascular dilatation is 
not an invariable accompaniment of the secretory act, and there is abund- 
ant proof that the discharge ->of the water during secretion is not a 
filtration dependent upon the local vascular dilatation. There is no^ 
adequate explanation of the mechanism by means of which the salivary 
cell is enabled to secrete these large quantities of water as a result of 
nerve excitation. In certain glands the individual cells can be seen to 
swell up largely at the moment of excitation, and it may be that the cell 
substance becomes suddenly hygroscopic, quickly imbibes fluid from the 
lymphatics, and as suddenly liberates it on the outward side. 

Gland-nerves are concerned not only in the secretion of water, but, in 
the case of the saflvary glands at any rate, they also contain fibres that exert 
an influence on the elaboration of the organic constituents of the secretion. 
Gland-nerves are therefore held to contain at least two sets of fibres : one 
set the so-called “ secretory ” fibres, most abundant in the cerebral nerves, 
such as the chorda tympani and nerve of Jacobson, the excitation of which 
causes the secretion of water ; the other set the so-called “ trophic ” fibres, 
most abundant in the -sympathetic, the excitation of which causes the 
gland cell to elaborate the organic and probably also the inorganic con- 
*etituents of the secretion. These two separate processes of secretion, the 
elimination of water and the formation of the specific constituents, occur 
not only at different times, but also, in the case of the salivary glands at 
any rate, under the control of different nerve-fibres. 

Division of the cerebral nerves supplying the salivary glands is 
followed by a slow atrophy of the gland or glands, and the appearance 
of a slow, continuous secretion known as the “paralytic secretion.” This 
continuous secretion is not produced by division of the sympathetic 
nerves ; the cerebral nerve must be divided, whether the sympathetic 
nerve be divided or not is immaterial. 

A “ paralytic secretion,” following the division of the nerves distri- 
buted to the pancreas and intestine respectively, has also been described. 

In the case of the safivary glands the paralytic secretion is accom- 
panied by an atrophy of the gland ; hence it is probable that the recon- 
struction of the gland protoplasm is also under the control of the ne^^vous 
system. 

The nervous mechanism of secretion is most obvious in the case of 
th^ salivary glands ; in most of the other glands the evidence of this 
mechanism is as yet very imperfect. Normally the salivary secretion, 
like most secretions, is evoked by reflex excitation, the afferent nerves 
)eing the lingual and glosso-pharyngeal, and the stimulus the presence of 
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food or other substances in the mouth \ dilute acids applied tc^ the 
mucous mbmbrane of the mouth jnd tongue are particularly efficaciouife. 
Dilute acids, if applied to the mucous membrai^ of the duodenum, are 
said likewise to cause a discharge of bile from the gall-bladder into the 
intestine. In the case of other glands, as of the stomach and pancreas 
but more especially of the stomach, it is probable that secretion ca\i be 
produced reflexly, notwithstanding the absence of direct proof of» the 
existence of secretory nerves. In the article on the “ Pathology of Diges 
tion ” it is stated that the presence of food in the mouth will cause a flow 
of gastric juice when, by previous ligature of the oesophagus, or by 
^dividing the oesophagus and stitching the lower end of the upper segment 
to a wound in the neck, the masticated food is prevented from reaching 
the stomach : the sight of food will cause a secretion both of saliva and 
of gastric juice, the latter afte» ligature of the oesophagus to prevent the 
entry of saliva into the stomach. In some of these cases of secretion 
apparently reflex, it is possible that the secretion is really due to the 
excitation of the stomach by certain chemical stimuli reaching *the 
organ through its blood-vessels, and derived from absorption of the food 
in the mouth or oesophagus. Although gastric secretion is readily 
produced by mechanical excitation of the stomach, a far greater amount 
of secretion is produced by t'he action of digestible than of indigestible 
substances \yide art. “General Pathology of Digestion,’^ p. 287]. 

Secretion can also be produced by excitation of the higher portions 
of the nervous system; puncture of the medulla causes not only an 
increased urinary flow, but also a secretion of pf.ncreatic juice ; it is not 
certain that either is dependent solely upon the vascular effects produced 
by the puncture. Further, the excitation of the cerebral cortex in the® 
epileptic paroxysm, when produced experimentally, as for instance by 
absinthe, produces a notable flow of saliva. 

Secretions are not only evoked by direct or indirect excitation of the 
nervous system, but may also be arrested or inhibited. The salivary secre- 
tion can be inhibited by fear, and the pancreatic secretion can be arrested 
by the excitation of the central end of an afferent nerve. Experimentally, 
the formation of urine by the kidney is sometimes entirely stopped by 
tying a canula into the ureter; and, clinically, complete suppression is 
not uncommonly seen as a result of sundry injuries not directly involving 
the urinary apparatus. It is difficult to believe that in these instances 
the total suppression of urine is due entirely to disturbance of the 
circulation. 

The nervous regulation of the activity of the sweat-glands is of 
interost ; although the sweat is practically an excretion, yet the nervous 
n^iechanism of these glands is as perfect as in the case of the salivary 
glands. The sweat-nerves leave the spinal cord by the anterior roots in 
the dorsal and upper lumbar regions, and then enter the sympathetic 
system to be distributed to the body at large in the sympathetic fibres. 
In some cases, as in the head, face, and neck, these nerve -fibres are 
found in the main sympathetic nerves of the part ; in other cases, as in 
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the limbs, the sweat-nerves are found in the nerves forming the limb 
plexuses ; but these plexuses have i;eceived them by way vif the com- 
niunications existing between themselves and the sympathetic system. 
The sweat-nerves, although ultimately in the liriib-nerves, do not leave 
the cervical or lumbar regions of the cord in the anterior roots of these 
iierv-es. These sweat-nerves have a very similar course to that of the 
vasp^motor nerves, but they are quite separate and distinct from them. 
The excitation of a sweat-nerve causes a secretion of sweat, and after the 
division of such a nerve the area of skin supplied by it sweats no longer. 
Usually the secretion of swef^t is brought about through the nervous 
system either refloxly, or by emotions, or by the chemical action of 
certain substances on the nerve-centres. External warmth does not 
cause sweating by any direct action on the glands, but indirectly through 
the nervous system. 

Uses of external secretions and of excretions. — Excretions remove 
more or less harmful substances from the blood and tissues. They also 
cluninate water, and so help to maintain the amount of water present in 
the tissues ait the normal standard. Thus indirectly they aid in the 
maintenance of the body temperature at its proper mean. Most external 
secretions are concerned in digestion either as lubricants, such as saliva, 
or as digestants, $uch as saliva, gastric and pancreatic juice ; sometimes, in 
addition to this, secretions have some special action, such as the alleged anti- 
septic action of the hydrochloric acid of the gastric juice. The substances 
present in some excretions are removed sometimes by what seems to be a 
roundabout channel ; the^ urine, for instance, contains appreciable quantities 
of various aromatic bodies and conjugated d.cids that are apparently formed 
,in the alimentary canal. It is quite possible, if the excretory activity of 
the kidney were greatly diminished, for these and other bodies, perhaps 
toxic in nature, to accumulate in the intestinal tract. Again, there is a 
distinct selective action on the part of different glands, as abnormal 
constituents present in the blood are not removed by all excretions 
alike ; thus in cases of jaundice bile pigments are more especially excreted 
in the urine, and not at all in the saliva. 

Some of the digestive juices are secreted in very large quantities ; 
the secretion of gastric juice has been estimated at as much as seven 
litres a day : the great bulk of the fluid, however, is reabsorbed and not 
lost to the economy. The amount of fluid which daily passes into the 
alimentary canal and is again reabsorbed must be very large, and the 
daily quantities ingested ' and excreted form but a small fraction of 
fbe total amount. Of the solid constituents of these secretions also 
many are reabsorbed, and if, owing to a fistulous issue, — pancreatic or 
biliary, for example, — this be impossible, the percentage of solids in the 
secretion affected diminishes greatly ; in the case of pancreatic or biliary 
stula the percentage of solids may fall from an initial amount of 12 
^ 14 per cent to * a final amount of 2 to 4 per cent. All the 
organic constituents, however, are not reabsorbed, since the urine 
contains small quanmties of the various digestive ferments ; moreovef, 
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there is a progressive destruction of ferments along the alimentary canal, 
the gastric' juice destroys the actii^ity of the saliva, and the pancreatj^ 
juice destroys the gastric. 

Pathology of exteimal secretions. — In disease secretions are fre- 
quently affected, both in respect of the quantity of water eliminated, 
and of the nature and quantity of the essential constituents. The saUvanj 
and buccal secretions may be totally arrested, as in cases of xerostpmia 
where great difficulty in swallowing arises from the mere lack of lubrica- 
tion. A converse condition of excessive pr of continuous secretion arises 
when there is some reflex irritation, espec^^lly of the mouth and tongue j 
as in cases of epithelioma of the tongue. Continuous dribbling of saliva 
occurs in bulbar palsy, and this condition may be due to the difficulty in 
swallowing ; yet in some cases the quantity of saliva seems excessive, and 
suggests a “paralytic secretion.'’ Very rarely, and without the presence 
of any gross organic disease, copious and persistent salivation occurs, 
giving rise to a condition exactly opposite to that seen in xerostomia. 
The nature of these cases is obscure ; they are not due to the takings of 
such drugs as the iodides, and they too seem to resemble the “paralytic 
secretion ” of the physiologist. 

The secretion of sweat is also profoundly affected in various diseased 
conditions ; and in febrile disorders, for instance, the secretion may be 
increased, diminished, or arrested. When increased, the increase is by 
no means always proportionate to the height of the fever. This is more 
especially true of phthisis, where very copious sVcating may occur with 
comparatively little fever, and with a pale, anseijic skin. A direct con- 
trast to this is seen in the dry and burning skin of pneumonia. The 
mechanism of the sweats in fever is not clear, but it is probable that^ 
they are dependent upon the excitation of the sweat centres and glands 
by abnormid substances present in the blood-stream, as well as upon tlie 
mere increased temperature. Heat cjiuses sweating by its Action as ^ 
stimulus to the nerve-centres. Copious perspiration is seen also as a 
result of pain, especially of reflex origin, as in biliary and renal colic. 
A peculiar instance of reflex excitation of sweating is that occasionally 
aeen involving the face and neck, and occurring during mastication. 
Sweating confined to small areas often occurs as a result of nervous 
lesions, especially as a result of pressure on such a nerve as the cervical 
sympathetic, or from disease involving the central gray matter of the 
spinal cord. In syringomyelia very copious sweating is often observed, 
^ind the transition from the area of copiously siV’eating skin to the adjacent 
dry area is often sudden. The sweating often coincides in its distribution 
witluthe analgesia so often seen in this disease. Conversely the activity 
of the sweat-glands may be diminished in disease, as illustrated by the 
<iry skin of diabetes and renal disease. 

The varpng degrees of activity of the sweat-glands have a powerful 
effect in the regulation of the body temperature, sfnce the skin and 'its 
sweat-glands form one of the channels by which variations in the loss of 
Heat are regulated. 
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The urinary secretion is considered in detail elsewhere \vi(le art. on “ The 
JJrme'' in the following volume]. ^Variations in the amoiftit of urine 
excreted depend largely upoA the amount of water lost by such other 
channels as the skin, Ihe lungs, and the alimentary canal ; next to this 
the rate of flow through the renal vessels is the most important factor in 
determining the quantity of water excreted by the kidneys. 

Jn diabetes insipidus, on the one hand, and in the complete suppression 
seen after reflex irritation of various organs in disease, on the other, the 
nervous system must play an important part ; but whether it acts directly 
on the renal cells, or only oi\ the blood-vessels, is not definitely known. 
Relatively little is known of the effect of disease on the quantity of the 
digestive juices. The gastric juice' is' held to be diminished in amount 
in many diseases, and especially in organic diseases of the stomach ; 
but much more is known of the chiyiges in its composition. In 
gastritis, and in carcinoma ventriculi, the quantity of pepsin, and also the 
amount of hydrochloric acid, are greatly diminished, and may sometimes 
be completely absent. In some so-called functional derangements of the 
stomach, anfl in gastric ulcer, the quantity of hydrochloric acid is said to 
be increased. 

In many conditions, but more especially as a result of anxiety and 
nervousness, copious watery stools are pasSed ; but it is probable that this 
discharge is dependent rather upon an undue hurry of the contents of the 
intestine than upon any actual increase in the amount of enteric juices. 

Calculi , — In glands provided with ducts, morbid processes often lead 
to the formation of cj^lculi, which consist usually of some of the more 
abundant constituents of the secretion. Occasionally the calculus-forming 
material is one, such as indigo, that normally is present in traces only ; in 
some cases, indeed, as ih that of cystine calculi, it is doubtful whether the 
substance be a normal constituent of the secretion at all. Purely inorganic 
*stones are rare, but inorganic stones formed by accretion about an organic 
nucleus are not uncommon. 

The mechanism of calculus formation is sometimes obscure, but 
usually it is related to one or more of the following conditions : — 

(i.) An excess of the petrifying constituent in the secretion. This 
mechanism is perhaps not so frequent a cause as was formerly sup- 
posed ; but in many cases, no doubt, it holds an important place in the 
cau^tion. Deposits of calcium oxalate occur not infrequently in the 
.urine as a result of the ingestion* of material containing considerable 
quantities of oxalate. * Uric acid concretions in the kidney depend 
sometimes, perhaps, upon' an excess of the acid in the urine. Usually a 
were excess of a particular ingredient normally excreted in a soluble form 
is not of itself sufficient to determine the formation of stone. Uric acid 
concretions, indeed, may be found in the urine when the percentage* of 
this acid is small and the urine dilute ; on the other hand, large quantities 
of the acid may be Excreted without the formation of stone. Gall-stones 
are sometimes the result of the presence of an excessive amount of 
choleaterin in the^^i^retion. 
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(ii.) An alteration in the composition of the secretion so that the 
relative proportions of the various fjonstituents are altered, and thus*th^‘ 
chemical interactions dependent upon “ mas's action ’’ are also altered. 

This is a most important cause of stones, and the formation of uric 
acid gravel often illustrates it. The uric acid in the urine is in the form 
of a soluble quadriurate, and for this salt to bo formed it is necessary 
that a certain percentage of inorganic salts should be present. If ^this 
percentage be diminished uric acid may be precipitated as such, and a 
stone may be formed without the presence of any excess of uric acid in 
the secretion at any time. In the case of the biliary secretion an increased 
amount of calcium salts in the bile may lead to the formation of a biliat}' 
calculus, calcium forming an insoluble compound with the bile pigments. 

(iii.) The size and shape of the crystals of certain salts are altered by 
the presence of colloidal substances in the secretion. 

Oxalates and other crystalline substances can be made to crystallise 
out from their solutions by the addition of some colloid matter such as 
albumin. The substance in solution not only crystallises out, but tjie 
crystals are frequently very large, and in this way may act As a nucleus 
for subsequent crystalline accretion. The exudation of blood or of some 
albuminous material into the renal pelvis may perhaps determine the 
formation of a stone in thisi way, and may serve to explain the 
occurrence of stones in one kidney only ; although the calculus-forming 
material is probably present to an equal amount in the blood distributed to 
both kidneys. 

Crystals of uric acid are affected profoundly in their size and shape by 
certain pigments in the urine, and thus variations in the amount of 
urinary pigment may modify the form in which the uric acid is excreted, ^ 
(iv.) It is possible that colloid material, such ak nucleo-albumins, may 
act as a nucleus for the formation of stones. This action is distinct from 
the preceding, in that it is simply mechanical, whereas the essence of thai? 
described in the third section lies in the fact that the crystalline form is 
altered, at any rate as regards the size of the individual crystals. Gall- 
stones are sometimes formed long after an attack of catarrhal jaundice, 
and apparently as a sequel of it. It is possible that in these cases a 
cholangitis has extended to the gall-bladder, and that the exudation from 
the mucous membrane of the gall-bladder has determined the precipitation 
and crystallisation of the calculus-forming substance. In rare instances 
foreign bodies have been found as the nuclei of stones, but in these 
cases it is possible that the foreign bodies produce the effects'^y means of 
inflammatory changes in the mucous membrane. 

D^iseases of glands resulting from partial or complete obstruction of 
the ducts are common. The duct of a gland is liable to become obstructed 
as* a result of a mere alteration in the consistency of the secretion \ from 
the presence of calculi ; from the results of inflammatory changes in the 
walls of the duct, or from the pressure produced by growths in the duct 
or in adjoining structures. When the duct of a gland is obstructed the 
sdbretion does not cease at first ; the usual effect is that the gland-ducts, • 
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a^d*later the gland itself, become distended with a more or less abnormal 
secretion. Some of the constituents ^f the secretion pass into the circu- 
lation, either directly lihrough the vessels of the gland or indirectly 
through the lymphatics. In many cases of long-continued obstruction 
the eifects are complicated by the occurrence of inflammation of the walls 
of the duct. The ducts become greatly distended with more or less 
stagnant secretion, and under the circumstances an ascending microbic 
infection is liable to occur. This is especially seen in the case of obstruc- 
tion of the bile-ducts. 

In the salivary glands, pancreas, and kidneys the secretion goes on at 
a sufficient pressure to distend these organs forcibly to a considerable size. 
In the liver the bile is secreted normally under a low pressure ; thus 
jaundice results oven when the obstruction to the biliary flow is slight, 
the stagnant bile passing into the lymphatics and veins of the liver. 

Toxic substances . — Secretions in disease frequently contain abnormal 
and more or less toxic substances, and thus act as the means of their 
riddance. I« uremia, the bile, the gastric secretion, and the sweat 
contain appreciable ([uantities of urea and other extractive bodies. In 
cases of haemoglobiniiria, due to the presence of free haemoglobin in the 
blood plasma, the haemoglobin is excreted ^lot only in the urino but in 
the bile also. 

These abnormal bodies are not taken up indiscriminately by all 
glands. Bile pigments, in cases of jaundice, appear readily in the urine ; 
but ev^n in cases of complete and persistent obstructive jaundice bile 
salts appear in the urine? in but small quantities. The different secretions 
exert a more or less selective action upon the abnormal constituents 
remove^l by them from the blood-stream. 

Microbic poisons are frequently removed from the body in secretions, 
more especially in the urine ; if microbes are present in the general 
blood-stream the urine may contain them also. It is probable that many 
])athological processes, such as gastritis or nephritis, are dependent upon 
the removal by the stomach or kidneys of toxins and microbes from the 
general circulation. However, all disease poisons present in the blood 
are not necessarily present in glandular secretions ; thus the virus of 
syphilis, although present in the blood, is not necessarily present in the 
proper secretions of the syphilitic. The saliva as secreted from the 
salivary glands of syphilitic persons^is not infective, althougli the saliva 
hi the mouth may be infective as the result of contamination with some 
exudation from a syphilitic lesion in the mouth. It is denied that the 
Virus of rabies, although present in the nervous system and excreted 
hy the saliva, is contained in the urine and bile. 

Internal Secretions. — In the case of internal secretions the gland 
elaborates some sub^anco or substances that are required to maintain 
the metabolic activity either of the tissues generally or of some particular 
fissue. The existence of internal secretions is most easily established ki 
he case of glands without ducts, such as the thyroid and suprarenals ; 
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the difficulty is greater in cases like the liver, pancreas, and kidniys : 
yet even in these cases there is some evidence of the existence of internal 
secretions. The evidence on which the existence ‘of internal secretions is 

based in the case of ductless glands, such as the thyroid, is as follows : 

The complete removal of the gland is followed by death, and this eyeiit 
cannot be attributed to any lesion of the nervous system produced at the 
operation. Death is dependent solely on the removal of the gland : 
because, first, if a fragment of the gland of a certain size be left, deatli 
does not ensue ; secondly, if a portion of the gland be successfully grafted 
in the subcutaneous tissue, and if the graft acquire proper vascular connec- 
tion, the entire normal gland may be removed without fatal consequences , 
thirdly, in some cases of the removal of the gland survival is prolonged 
by the administration of an extract prepared from the gland substance. 

Thyioid . — The complete removal of all thyroidal tissue is fatal in all 
animals hitherto experimented on, and in man. The removal of the 
thyroid body, however, is not necessarily fatal, since thyroidal tissue may 
be present in certain bodies known as accessory thyroids and para- 
thyroids. Accessory thyroids have the same structure as the thyroid 
itself, but the minute anatomy of parathyroidal tissue is somewhat 
different in that the cells which enter into this tissue are not arranged to 
form the lining membrane of a colloid-containing vesicle ; in the para- 
thyroids the cells are arranged in columns resembling those of a com- 
pound tubular gland, there are no large alveoli and no colloid. The 
parathyroids are sometimes — as in the rabbit — at some little distance 
from the thyroid itself, sometimes — as in the dog — embedded in the 
upper extremity of each lobe of the thyroid, and sometimes — as in the 
monkey — embedded in the substance of the thyroid itself. 

Parathyroidal and thyroidal tissue do not play an equivalent part in 
preventing the development of the symptoms which follow thyroidectomy# 
In the rabbit the thyroid itself can be removed completely Avithout per- 
manent ill effects, as the parathyroids are left untouched by any such 
operation. Whether in the dog complete removal of one lobe together 
with the greater part of the opposite lobe lead to survival or deatli 
depends upon whether one parathyroid is left or not; that is, if one 
lobe be entirely removed life may go on in the dog after excision of the 
bulk of the opposite lobe, provided the upper extremity containing the 
parathyroid be left : if, however, this upper extremity be removed a much 
larger fragment of the thyroid (amounting frem a half to two-thirds of 
the lobe) must be left. On the other hand, the complete removal of the 
parathyroids only is followed by no obvious ill effects. Thyroid grafts 
prolong life after complete thyroidectomy ; but it is remarkable that the 
iiijection of thyroid extract does not, in the monkey at any rate, prevent 
with certainty the development of the specific symptoms seen after this 
operation. In dogs, also, thyroid -feeding after » thyroidectomy only 
secures a brief prolongation of life ; in but a few cases does it prevent 
a;, early death. Complete removal of all thyroidal tissue is followed iu 
the acuter cases by the rapid appearance of a series of symptoms of which 
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treftior, tetany, clonic spasms, and dyspnoea are the chief ; in^ other cases, 
Vhere survival is more prolonged,* a curious swelling of the parotid 
and other regions easues, the hair becomes, brittle, and more or 
less complete alopecia results. Clonic spasms are most marked in the 
carpivora, and in them the operation is followed by death, usually within 
a few days. The clonic spasms are accompanied by dyspnoea with 
paroxysmal exacerbations. In the dog, albuminuria in considerable 
amount occurs also after the thyroidectomy. The group of symptoms 
produced suggests in many ways a toxaemia, and some authors have held 
that the blood is thus tainted*; others, however, have failed to reproduce 
the symptom group by the injection into normal animals of blood 
obtained from animals after thyroidectomy. In man removal of the 
thyroid is followed by a condition closely allied to myxoedema, if not 
identical with it; but not infrequently tetany also has been so pro- 
duced. The experimental myxoedema, seen in animals surviving from 
the acute and initial symptoms, apparently depends upon a disordered 
metabolism^ and this condition in the human subject can be arrested and 
held in check b^ the administration of thyroid extract; hence it is- clear 
that whatever other functions the thyroid may possess it supplies at any 
rate a substance necessary for normal tiss^^ie metabolism. 

The thyroidal tissue left after partial thyroidectomy undergoes a 
series of changes. The fragment increases considerably in size, but the 
structure of the normal thyroid is not accurately reproduced. The 
epithelium lining the alveoli proliferates, so that in places the alveoli are 
no longer lined by a single layer of cells ; on the other hand, there is no 
formation of colloid, so that the structure of the hypertrophied thyroid 
* resen\bles the structure of the normal parathyroids. 

The parathyroids after partial thyroidectomy undergo slight enlargement, 

• but there is -no abnormality in their structure and no formation of colloid. 

The thyroid body contains a large quantity of a complex proteid 
substance that contains, in addition to the usual constituents of proteids, 
a considerable proportion of iodine and some phosphorus. This proteid 
body can be split up by a variety of methods, amongst others by diges- 
tion yielding on the one hand albumoses, and on the other a non-proteid 
substance containing a considerable percentage of iodine — tlie so-called 
thyroiodin. It is probable that this complex proteid substance, yielding 
this “ thyroiodin ’’ as one of its decomposition products, is the main in- 
gredient of the colloid, matter present in the thyroid. Although the 
uoii-proteid moiety of this complex substance contains a large quantity of 
iodine, a smaller proportion of iodine is also contained in the proteid 
portion of the original colloid substance. The name “ thyroiodJh was 
first applied to a non-proteid substance, containing iodine, obtained* by 
treating thyroids with strong acids ; but this substance is probably 
identical with tha^ described above as a decomposition product of the 
colloid material. Both the proteid moiety and the non-proteid moiety of 
. the colloid substance are described as “active,’^ that is, they both pro- 
duce the physiological and therapeutical properties of thyroid extract ; 


SYSTEM OF MEDICINE 


316 


but the noij-proteid substance containing the larger percentage of iodine 
is by far the more active of the two.* « " 

Formerly the colloid^ substance was looked uptn more or less as an 
excretion ; now, however, it is regarded as an internal secretion, and in 
confirmation of this the colloid has been found in the lymphatics of ^thc 
gland, suggesting that it is being carried away to supply the requirements 
of the body, and perhaps more especially those of the nervous syst!fem. 
If the colloid substance containing this thyroiodin is the essential and 
specific substance elaborated by the thyroid, it is remarkable that life can 
be maintained, in the carnivora at any r^te, when the parathyroids, or 
even one parathyroid is left ; for these bodies contain no colloid. 

The Suprarennh . — Removal of one suprarenal in animals, according to 
most observers, is not followed by any serious or permanent derangement 
of health ; but Tizzoiii found that death followed unilateral extirpation 
not infrequently, and that the operation was followed by a series of 
changes in the central and peripheral nervous system [vide art. “ Addison's 
Disease,” vol. iv.] There is far less agreement as to the, results of 
bilateral extirpation ; some observers have found that deajfh ensues within 
a few hours, others after a period of varying duration of cachexia and 
marasmus ; others again state tli^t complete bilateral extirpation is possible 
without either death or illness. It is possible that these differences, 
extreme as they are, may be due partly to the operative procedures 
adopted, and partly to the presence of accessory suprarenals. Those 
authors who have alleged that bilateral removal of these glands is followed 
by death from marasmus have also described hypertrophy of the remain- 
ing gland after unilateral extirpation ; and further, that successful grafting 
of an adrenal will prevent the fatal effects that visually follow bilateral 
extirpation : but it is said that, for the graft to be successful, it is 
essential that it should be derived from an animal of the same species. 

Death after bilateral extirpation of the suprarenals has usually been 
preceded by a period of marasmus, often extreme ; but in a few cases 
some observers have noted the appearance of pigment in situations 
normally more or less free from pigment. As in the case of the thyroid, 
so in the case of the suprarenals, it may be asked whether the fatal event 
be due to the damage done to the sympathetic nerves during the opera- 
tion, or whether it be directly and solely dependent on the removal of 
the gland ; and in the latter case whether death be due to the accumulation 
of some toxic material, or to the suspension of an, internal secretion. 

It is asserted that after complete removal of the suprarenals a condi- 
tion of partial palsy supervenes, which depends upon the presence in the 
blood 6i a curara-like poison ; and that if the blood of an animal in this 
condition bo injected into a normal animal, it produces in the latter a 
similar train of symptoms. On the other hand, there is clear and definite 
evidence that the suprarenals contain, and probably seorete into the supra- 
renal vein, a substance capable of causing profound effects on muscular 
tis^ie, and more especially on the muscular tissue of the arteries. Supra- 
renal extract, when injected into the circulation, produces a sudden and 
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grea)^ rise in arterial pressure, which rise depends upon contragtion of the 
peripheral arterioles. This contraction*of the muscular coat of the arterioles 
IS brought about by a direct local action of this suljstance on the muscular 
coat, and not by any action on the vaso-motor centre. This active sub- 
stance, whose chemical composition is very obscure, is contained most 
abundantly, if not exclusively, in the medullary portion of the gland, and 
its potency is such that an extract representing ^ of the weight of 
the dried gland, when injected intravenously, will produce a very notable 
effect on the general blood-pressure. It is at least doubtful whether the 
phenomena alleged to follow extirpation of the suprarenals can be corre- 
lated with any failure of the circulation dependent upon the absence from 
the blood-stream of this tonus-producing substance. Whatever doubt may 
remain as to the functions of the suprarenals, there can be no doubt as to 
the existence of an internal secretion ; although perhaps it is not certain 
that the internal secretory activity of these glands is their sole function. 

^Pancreasi. — The pancreas affords another instance of a gland where 
there is very<dcfinite evidence in favour of the existence of an internal 
secretion. In do^s the removal of the entire pancreas is followed by a 
condition of glycosuria, accompanied by great wasting and thirst, and 
ending soon in death — a condition far ufore entitled to the name of 
experimental diabetes than the more or less transitory glycosuria pro- 
ducible by that puncture of tlie bulb known as the “diabetic puncture.” 
This fatal pancreatic glycosuria is not seen after ligature of the pancreatic 
duct, nor after removal of the bulk of the pancreas, provided only that a 
small fragment of the gland be left ; but if this fragment be excised by a 
^second operation, the fatal disorder ensues. For these reasons the 
glycosuria cannot be due^o mutilation of the abdominal nervous structures, 
but must be regarded as due to the removal of the pancreas itself. 

• The fatal effects following the removal of the pancreas can be pre- 
vented by the successful grafting of a portion of the pancreas in the sub- 
cutaneous tissue, just as successful thyroid grafting will prevent the fatal 
eilects of complete tlij-’roidectomy. Very exceptionally dogs have survived 
the operation of excision of the pancreas, and in such rare cases no glyco- 
suria has ensued [yide art. “Diabetes,” p. 208]. 

The existence of experimental pancrejitic glycosuria is unquestionable ; 
the mechanism of its production is obscure. The hypothesis of the 
formation by the pancreas of a glyccdytic ferment secreted not into the 
duct but into the lymphertics and blood-vessels, which therein assists in 
the decomposition of the sugar of the blood, although plausible, is not 
clearly established. 

of the liver, that is, the conversion 
to be distributed to the body ^t 

— j xxxvx.rnal secretion. Some authorities, 

loVever, deny that tftie liver is a sugar-forming organ, and regard the 
js y^^ogen as a precursor of fat ; the great bulk of physiological opinion, 
lovv^er, is in favour of the former view. • 

Kidneys. — Experiments performed by myself have demonstrated that 


Liver . — The sugar-forming functioi 
of the glycogen of the liver into suga 
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after removal of the greater part of both kidneys the excretory functions ^ 
of the organ continue not only undimipishcd, but indeed that th'h 
amounts of urine and urea excreted may actually be increased in amount ■ 
and further, that this disordered metabolism may lead to great wasting’ 
and marasmus, followed by death. This disordered nutrition is entirely 
dependent upon the amount of kidney removed ; hence it is possible’that 
the phenomena are due to the arrest of a normal internal secretion. ^Tliis 
result cannot be considered proved until the progress of the disordered 
nutrition can be arrested by the injection of kidney extract, or by tlie 
successful grafting of kidney substance. This, however, has not as yet 
been done successfully. 

Sexual glands . — The testes and ovaries produce, as is well known, a pro- 
found effect in the economy ; since not only the general nutrition, but also 
the whole or the main characteristics of the organism, may be altered by 
the removal or degeneration of these glands. It is not known whether 
these glands produce their effects by the chemical stimulus of an internal 
secretion or by a reflex action on the nervous system. T^e removal' of 
the organs, in the human subject at any rate, is occasicjnally followed by 
remote general effects which it seems difficult to attribute to the arrest of 
an internal secretion. Phenoipena of this nature are the mental disturb- 
ance seen sometimes after the removal of the uterus, and perhaps the 
atrophy of the prostate that is said to follow removal of the testes. It is 
possible that the removal of glands, like the removal of organs, may 
produce remote effects that cannot be attributed to the presence of an 
internal secretion ; at the same time the remaft'kable discovery of the 
substance elaborated by tlie suprarenal bodies shows what totally un- 
expected and profound effects an internal secretign may bring about. ” 

The existence of an internal secretion in other glands is improbable. 
The removal of the salivary glands is not followed by any obvioii^j 
effects. The spleen can be removed completely without ill results, 
although in certain cases the resistance of the animal to microbic infec- 
tion is diminished. The complete removal of the pituitary body does not 
produce any obvious ill effects, at any rate within a short interval after 
the operation. It has been asserted, however, that the pituitary body 
undergoes enlargement after thyroidectomy, and thus some observers have 
considered that this body is accessory to the thyroid. The experiments 
of Schafer and Oliver, however, in/iicate that the physiological action of 
the extracts of the thyroid and pituitary bodies may be antagonistic, not 
complementary. 

Pathology of internal secretions. — The proof of the existence of 
interfial secretions has given an impetus to pathology, and has led to 
the hypothesis that disease may be the result of one or more of the 
following variations : — 

I. The arrest of an internal secretion. e 

II. The excessive formation of an internal secretion, 

III. The abnormal composition of an internal secretion. 

In many cases these views of the pathology of diseased conditions are 
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HttPe more than surmises, in others they are more securely established ; 
this is especially the case with refei^ence to the diseases of the thyroid 
body. Such condition^ as myxoBdema and sporadic cretinism are held to 
be due to the more or less complete arrest of the internal secretion of the 
thyroid, and on the other hand exophthalmic goitre is thought by some 
pathologists to be due either to a hypersecretion or to an abnormal secretion 
of t?ie thyroid. The view of the pathology of myxoedema is more securely 
established than that of exophthalmic goitre. Not only can a condition 
allied to myxoedema be produced by the removal of the thyroid in man 
and animals, but also the effects of myxoedema in the human subject can 
be removed by the administration of thyroid extract, and perhaps by 
thyroiodin. In the case of exophthalmic goitre the matter is not so 
simple ; the phenomena produced by the injection of thyroid extract are 
not quite similar to those seen in exophthalmic goitre. That the ex- 
ophthalmos present in this disease may be unilateral has been urged as an 
o^ection to the view that it is produced by a poison circulating in the 
blood. However, metallic poisons, like arsenic and lead, will sometimes 
produce unilaterjil lesions of the nervous system, so that this objection is 
not a very powerful one. A more serious objection is that the general 
symptoms of the disease do not necessarily vary step by step either with 
the magnitude or with the rate of development of the goitre. Enlarge- 
ment of the thyroid, very similar to that seen in Graves* disease, may 
exist without any of the symptoms of the latter malady. The changes in 
the thyroid body in Graves’ disease are apparently very similar to those 
seen in animals after *the removal of a portion of the thyroid. The 
enlargement is of such a character as to reproduce the structure of the 
normal parathyroid rather than that of the normal thyroid. The 
enlarged thyroid consists of alveoli lined with actively proliferating cells, 
•and these alveoli contain no colloid. The fact that the thyroid gland in 
this disease has a microscopic structure analogous to that seen experi- 
mentally when a fragment of the gland is left and undergoes enlargement, 
has suggested to some observers that the enlargement of the thyroid in 
exophthalmic goitre is not primary, but secondary, and arises in response to 
•some need of the economy. It is possible, however, that when the thyroid 
enlarges, whether primarily or secondarily, the form and structure of the 
enlargement might be similar. The clinical observation that exophthalmic 
^ goitre is sometimes followed by myxoedema certainly suggests that the 
former disease is dependint on the thyroidal hypersecretion. 

On turning to the other glands we find that the evidence available 
iit the present time to prove that certain diseases are dependent upon 
disorder of the function of internal secretion is by no means so string. 

In Addison’s disease the interesting observation has been made that 
the remains of the suprarenals found in this disease contain no active 
^prarenal extract. At present, however, it is not possible to give a 
complete explanation of the phenomena seen in Addison’s disease on the 
•J^pothesis that all of these result from the arrest of the internal secretipn. 
Yet it is possible that the weakness of the circulation may be due to the 
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absence frorp the blood-stream of the powerful tonus-producing substa'hce 
elaborated by the normal suprarenSl. Although some success has been 
achieved in treating ca§es of Addison^s disease w^th suprarenal extract, 
no such striking results have as yet been obtained as those seen in the 
treatment of myxoedema with thyroid extract. 

In the case of the pancreas and diabetes the present state of our know- 
ledge is also unsatisfactory. It is certain that diseases of the pancreas may 
be accompanied by diabetes, but the association is not an invariable one. 
Cancer of the pancreas may exist with or without diabetes, and many 
cases of diabetes are seen with no gross Fesiori of this gland, although 
cirrhosis has been frequently discovered on mici-oscopic examination. 

Certain pathologists have thought that lesions of the pancreas are 
associated with a particular variety of diabetes running an acute course. 
Lesions of the pancreas cannot, however, be regarded as causing all 
varieties of diabetes, and it is probable rather that glycosuria is a symptom 
that can be produced by various lesions in different organs. Treatmerft 
of diabetic patients with pancreatic extract has been followed by very 
little success, if any. i 

In the case of diseases of the kidneys, the question of the existence of 
an internal secretion Avill be discussed in the section on pathology of the 
kidneys in the next volume. 

John Rose Bradford. 
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SHOCK AND COLLAPSE 

The name shock is applied to the state of prostraticxi which may affect 
those whose bodies have been severely injured, or whose minds have 
beqn shaken by intense emotion. A state of prostration very similar 
to the above, but affecting those suffering from disease, from the more 
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remote effects of injury, or from the action of certain poisons, is 
j^nown as collapse. ^ * 

Between shock and collapse there is considerable resemblance : both 
lire states of prostration, and in both the circulation of the blood is 
impaired. The pathology of these states having been imperfectly 
understood, the distinction between them has rested hitherto upon 
differences in the conditions under which they occur ; but in the course 
of the following pages evidence will be brought forward to establish a 
])athological distinction between them. It will be shown that two kinds 
of prostration occur, somewhat similar, indeed, in their outward mani- 
festations, and both mainly dependent upon failure of the circulation, 
but differing essentially in the pathological changes which cause the 
circulation to fail. 

Some other examples of prostration remain, the pathology of which 
is still obscure : I refer particularly to those which are caused by the 
action of certain poisons. Of these, some may enter the body from 
without j others may be formed within the body. When the mode of 
action of these substances is fully understood, it is possible that the 
prostrations which they respectively produce may in most cases be 
recognised as belonging to the one or the other of the varieties which I 
have indicated. 

The causes of shock. — Shock is closely allied to syncope, but differs 
from it in that the prostration is more prolonged, and that consciousness 
though blunted is not us.ually abolished. It is often complicated by 
hemorrhage or by direcjt injury to the brain. AVith these incidents this 
article is not concerned. Strong emotions alone, such as fear, anger, or 
grief, may cause shock ; but more usually they combine with bodily 
injury -to produce this 'state ; thus Sir William MacCormac states that 
the wounded soldiers of a defeated army are liable to suffer more severely 
from shock than the equally severely injured men of the victorious side. 
The temperament of the sufferer is doubtless an important factor in the 
matter. As an example of the influence of the emotions on shock I 
may mention that when on one occasion I removed the tonsils from 
a boy of nervous temperament, this little operation was followed 
by so much prostration that the patient remained semi-conscious and 
almost pulseless for several hours. But while an emotional dis- 
turbance alone may cause shock, yet this state usually follows severe 
bodily injury ; such as the crushihg of a limb, an extensive burn, 
a severe operation, the constriction of a loop of intestine, or the passage 
of a renal or biliary calculus. Slight injuries, however, may bo followed 
by shock, especially when they affect important organs ; and a blow»upon 
the epigastrium, even of no great force, may cause a considerable degree 
of prostration. Pain is probably a factor of some importance ; for an 
injury to a sensitive part, such as the testicle or finger, is followed by a 
greater degree of shdck than is an injury of equal severity to some less 
sensitive part. But that injury, quite apart from the sensations or 
^motions to which it may give rise, is capable of producing shock, ^s 
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shown by the fact that anaesthetics have not abolished shock after 
surgical operations ; although they^have very considerably reduced toth 
the severity and the frequency of its ocdhrrence. It will be observed 
that the causes of shock are such as may he expected fo produce an effect upon 
the central nervous system^ either directly y or by means of afferent nervona 
impulses. 

The causes of collapse. — Collapse occurs after abdominal operations, 
and in the course of those diseases, such as cholera, of which diarrhcea 
and vomiting are the prominent features. Now persistent diarrhoea and 
vomiting are the cause of considerable loss of fluid from the body; and, 
as will be presently shown, there is, after abdominal operations an(l 
presumably also in peritonitis, a considerable escape of fluid from the 
blood into the injured tissues. In none of these conditions is there any 
reason to think that the central nervous system is greatly affected. 

The action of certain poisons upon the body causes a condition of 
prostration, which is usually called collapse. Some of these, no doubt, 
act locally upon the walls of the alimentary canal, and, by causing diarrhoea 
and vomiting, lead to thickening of the blood; but m^ny of them 
cause prostration without having induced either of ^hese symptoms. 
Of these latter there is reason to think that some act directly on the 
nerve-centres, others on the "heart and blood-vessels; others, again, 
may possibly produce changes in the blood itself. The kind of pro- 
stration which is caused by the poisons which affect the circulation, by 
acting either directly upon the heart and vessels, or indirectly through 
the medium of the nervous system, is in its patlj^ology so closely related 
to that which is produced by mechanical injury that it would seem 
better to consider it as a variety of shock rather than of collapse. ,, 

Symptoms. — Shock usually follows quickly the injury or emotional 
disturbance which is the cause of it ; but it may be delayed for a short 
time during which the stimulus of excitement keeps up the activity c/f 
the nervous centres. Collapse, on the other hand, comes on insidiously, 
several hours after an injury or operation, or during the course of 
disease. In other respects the clinical features of these two conditions 
are so similar that for convenience they may be described together. 
The similarity is sometimes so great that a case of intestinal strangula- 
tion has been mistaken for one of cholera sicca (6). On the other hand, 
patients suffering from the collapse of cholera often do not present the 
extreme prostration of those who have been severely injured. They 
may have no sense of faintness, and be able td sit up, or even to walk 
about, when no pulse can be felt at the wrist (6). 

In extreme cases both of collapse and shock the patient has the 
Appearance of profound prostration ; he lies perfectly quiet, and gives no 
heed to that which is passing around him.^ Consciousness, though 

^ The condition of ‘ ‘ prostration with excitement,” described 'Ay Travers as a variety 
shock, is considered by Mr. Watson Cheyne (18) to be due in part to the action of baclenal 
products absorbed from a wound into the blood. It is better, therefore, to regard it ratlier 
iis a complication than as a variety of collapse. 
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sel(\pni completely absent, is blunted even in mild cases*; and it is with 
(iifficulty that we elicit from the sufFp^rer answers to question ; yet if we 
succeed in so doing their import is usually rational and signifies that the 
intellectual faculties are clear. 

The face is pale, the lips are livid, and the features are thin 
and* drawn. There is indeed in severe cases, more especially in 
the 4 ;ollapse of children suflfering from continued diarrhoea, an appearance 
of emaciation out of all proportion to the duration of the illness. The 
eyes lie sunken in dark hollow orbits ; the nose is thin, and through the 
wrinkled skin the contours of ,the facial bones appear. The hands and 
other parts of the body show changes of the same kind. The surface of 
the body is cold and moist ; the internal temperature is usually sub- 
normal, but in cholera and other varieties of diarrhoea it may be 
raised. To obtain evidence of this rise the thermometer must be placed 
in the rectum ; for, even when the internal temperature is considerably 
raised, the mouth may be cold, and the breath fail to communicate a 
sense of warmth to the hand of the observer. The pulse is irregular 
and usually 1-apid, and becomes more and more feeble, as the general con- 
dition gets worie, until it can no longer be felt at the wrist. The 
breathing is accelerated and irregular, and the patient complains of want 
of air. The secretion of urine is diminished, or may be arrested, as indeed 
all the secretions probably are, except those of the skin and of the 
tissues directly affected by disease or injury ; such, for example, as the 
peritoneum after abdominal operations or during peritonitis, and the 
mucous membrane of ^le intestines in cases of diarrhoea. The patient 
suffers severely from thirst, and the mouth and tongue are dry. The 
(, vocal' cords also are probably dry, for the voice is not only feeble but 
altered in quality and fias a harsh tone. The reflexes are slow and the 
urine is sometimes retained, even if it be secreted. 

Pathology of shock. — The well-known effect of stimulating the 
central end of the depressor nerve of the rabbit, or of striking the 
abdomen of the frog (8), leaves no doubt that the circulation can be pro- 
foundly modified by impulses which reach the vaso-motor centre. Such 
procedures, by dilating the arterioles and so lessening the peripheral re- 
sistance to the circulation, cause a fall of arterial blood -pressure.^ It 
would seem, in the latter case at least, that the walls of the veins also 
are dilated ; for the more rapid flow of blood through the arterioles does 
.not cause an increase of the intake &f the heart; on the contrary, this 
IS diminished in a markeef manner, particularly if the animal be held with 
its head upwards. 

From these and other similar experiments it has been inferred that 


The effect of striking the abdomen of the frog is not only reflex vaso-dilatation, but 
a so a stoppage of the heart in diastole for a few seconds. Stimulation of the central end of 
c va^i8 or of the mesenteric nerves of the mammal has [the same efi'ect. This effect, how- 
^ ^^^iisient, and although probably the cause of syncope or even of the sudden death 
'V ich sometimes follows a blow on the abdomen, it cannot bo called upon to explain tj^at 
protracted failure of circulation which constitutes shock. 
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when a portion of the body has been severely injured, or the brain^^ dis- 
turbed by intense emotion, afferent impulses arise from the part affected, 
reach the vaso-motor centre in the medufla, and by means of impulses 
thence reflected cause the arterioles of the body generally, and of the 
splanchnic area in particular, to dilate; thus the arterial blood-pressuie 
is lowered. In consequence of this process so largo a quantity of blood 
accumulates in the abdominal veins that the volume of blood pa?^ing 
through the rest of the body is seriously reduced.^ 

The anaemia of the superficial parts of the body which is produced 
in this way is probably accompanied by a diminution in the quantity 
of lymph in these parts ; for Dr. Lazarus Barlow has shown that the 
withdrawal of blood from one part of the body to another is accom- 
panied by a rise in the specific gravity of the tissues which become 
anaemic. This diminution of lymph, if it occur in shock, affords a 
satisfactory explanation of the pinched and shrunken appearance of the 
patient, to which the name Fades Ilippocratica is usually applied. On 
the other hand, the hyperaemia of the abdominal vessels does not lead 
to a corresponding outflow of lymph from them ; for, according to Prof. 
Sherrington and Dr. Copeman (15), it is followed by a fUl in the specific 
gravity of the blood ; at any rate when it is caused by division of the 
spinal cord. I am not aware of any direct observations on the changes, 
if any, in the specific gravity of the blood which occur in cases of un- 
complicated shock in man ; but from what has been said, it seems 
probable that it will be found lower than the normal — in this respect 
presenting a marked contrast to what is found in the prostration of 
cholera. 

But dilatation of the abdominal vessels does not afford a complete 
explanation of the phenomena of shock, for they differ in many im- 
portant respects from those of mere haemorrhage. Years ago, John 
Hunter (11) observed in a person suffering from syncope that thd 
venous blood was of a bright red colour ; and he argued that this 
could not be due to a more rapid flow of blood through the capil- 
laries, because it occurred when the circulation was very languid. 
More recently M. Koger, following Brown - S^quard, has observed 
this phenomenon in animals in which shock has been experiment- 
ally induced, and attributes it to an arrest of the exchanges which 
normally take place between the blood and the tissues, as a consequence 
of which the oxygen in the blood passes through the capillaries and is 

i 

^ It is true that the usual effect of stimulatiug the central end of the divided sciatic 
nerve, or of any nerve containing afferent fibres, is a rise of arterial pressure ; but if the 
animal ie under the influence of chloral, a fall of pressure results instead. In the words ot 
Professor Foster, “The condition of the central nervous system seems to determine whether 
the effect of afferent impulses is one leading to an augmentation of vaso-constrictor impulses 
and so to a rise, or one leading to a diminution of vaso-constrictor impulses and so to a 
of blood-pressure " (7). When a rise of pressure occurs on stimulating a sensory nerve, it is 
but transient, and often disappears before the stimulus has cease(F to act. It may be tli.j 
the continued excitation of sensory nerves, which results from injury to some peripheral pai » 
exhausts the vaso-motor centre, and leads ultimately to a fall of blood-pressure. But oi 1 1 " 
th^re is no direct evidence. 
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, nolj^ taken up by the tissues. He finds, moreover, that strychnine in- 
jected into the veins of a frog does .not produce any effect if the animal 
be in a state of shock caused by crushing its head ; but it may do so at a 
later period when shock is passing away. It has long been known to 
surgeons that patients in this state often fail to respond to the adminis- 
tration of opium and alcohol, but may afterwards exhibit symptoms of 
poiiiPning if the drugs have been given in large quantities. The arrest 
of their action in shock has usually been attributed to want of absorp- 
tion from the stomach. According to Roger it is due to arrest of the 
vascular exchanges ; and this change leads also to a diminution of the 
production of heat, and is the cause of the fall of temperature which is 
found in shock. For this observer the arrest of the vascular exchanges 
is the most important change which occurs in shock ; it is the only one of 
a series of inhibitory effects caused by violent excitation of the nervous 
system which is constant and indispensable. 

The truth of these conclusions has been disputed by M. Contejean, 
\vho maintains that in Roger's experiments the circulation of the 
blood was impaired, and that the strychnine was further prevented from 
reaching the sjAnal cord in consequence of the blood-vessels of that 
organ having been interfered with by the means taken to cause shock ; 
and that if the head of the frog be crushed in such a way as to leave the 
blood-supply of the cord intact, then strychnine produces its usual effects. 
But he goes on to say that shock induced after the administration of 
strychnine can arrest tetanic spasms. Of this apparent contradiction he 
gives no explanation. ^ M. Roger has replied by showing that when 
shock is thus induced in such a manner as not to interfere with the spinal 
,,cord — namely, by the discharge of a Leyden jar applied to the lumbar 
region^^the action of s'trychnine is nevertheless suspended for a time ; 
moreover, that veratrine given under similar conditions does not prolong 
fhe period of contraction of voluntary muscles. He therefore adheres 
to his belief that in shock there is an arrest of the vascular exchanges. 
The experiments of neither of these authors are in my opinion conclusive. 

At the present time the theory of shock which finds most common 
acceptance is that this condition is caused by nervous impulses of great 
intensity, which may arise either in the cerebrum itself or in some dis- 
tant part. These depress the activity not only of the vaso-motor 
centre but of the whole nervous sj^stem also. In other words, it is 
believed that the symptoms are not merely the consequence of failure of 
the circulation, but are caused by a depression of cerebral activity, of 
which the failure of circulation is but one of the effects. In short, to 
nse the words of Mr. Mansell Moullin, “Shock is an example of %-efiex 
paralysis, in the strictest and narrowest sense of the term — a refl^ 
nmibition, probably in the majority of cases general, affecting all the 

nnctions of the nervous system, and not limited to the heart and vessels 
only.” • ^ 

Pathology of collapse. — It has been pointed out already that collapse 
Occurs in the course of those diseases in which the body loses a large 
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quantity of fluid at a time when vomiting is interfering with the intake , 
of fresh supplies. • ^ • 

The appearances presented by the tissues of a ^ergon who has died of 
Asiatic cholera clearly rfiveal the effects of this loss of fluid. The spleen, 
lungs, and liver are tough and leathery ; and the blood which is found in 
the heart and vessels is so remarkably viscid that it has been saM to 
resemble tar (6). The same change in the blood has been dete«ted 
by venesection during life. The state of the organs after death, taken 
together with the shrunken appearance of the features which is so 
marked while the patient is still alive, points very strongly to the con- 
clusion that various solid tissues are called upon to supply fluid to take 
the place of that which has passed from the blood into the alimentary 
canal. And this opinion is supported by the fact that during the attack 
of cholera dropsical effusions have been known to disappear in a few 
hours. On the other hand, the thickening of the blood itself shows that 
this compensatory flow of fluid from the solid tissues is not sufficient to 
make up the loss. 

The changes in the blood and organs just described are not peculiar 
to cholera ; they were seen by Hilton Fagge in a pertSon who died of 
acute ulceration of the intestines ; and it is reasonable to infer that they 
are present in all patients Vho suffer from severe and prolonged 
diarrhoea and vomiting. 

On the other hand, it is not so obvious that the collapse which may 
follow abdominal operations and which accompanies peritonitis is 
associated with a similar inspissation of blood and tissues. For although 
the appearance of the patient suggests such a change, yet there is no 
evident loss of fluid sufficient to account for it. Experiment, however, 
has not only made it certain that under these conditions the blood anc 
tissues do lose much of their water, but has also revealed what becomes 
of the fluid which they lose. 

The first observers to throw any light upon this question were 
Professor Sherrington and Dr. Copeman, who observed that after 
opening the peritoneal cavity in rabbits the blood rose considerably in 
specific gravity. This observation was followed by a series of experi- 
ments made by Professor Roy and myself. As these experiments 
have never been fully published, I shall give a short description 
of them here : this I do with the full consent of Professor Roy. 
Dogs were placed under the influence of an anaesthetic, and kept so. 
during the whole course of the experiments, which often lasted from 
twelve to eighteen hours. Collapse was brought about by opening the 
abdominal cavity widely and disturbing the intestines, which, as a rule, 
were divided between ligatures. A continuous graphic record of the 
blood-pressure was obtained by means of a manometer connected with 
the carotid artery ; the specific gravity of the blood was measured fit 
intervals of about one hour. In order to follow the distribution of 
fluids in the injured and uninjured tissues respectively, the specifii^ 
gravity of the intestinal wall and of the skeletal muscles also v’.as 
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oba^rved at th^ same time. Th^ muscles were selected as a type of the 
tinirijured tissues, because it was easier to observe their specific gravity 
than that of other t^sues ; but it is almost certain that alterations 
similar in character to those observed in the mhscles were taking place 
in other parts, in some possibly even to a greater extent. 

TThe changes observed in the course of these experiments were as 
follows : — From the time the abdomen was opened the specific gravity 
of the intestinal wall diminished, and that of the skeletal muscles 
increased very considerably ; but the specific gravity of the blood for an 
hour or two did not show any marked change. These rapid alterations 
in the density of solid tissues could only have been produced by the 
gain or loss of a fluid of a specific gravity different from their own. It 
is possible that they were caused by alteration in the distribution of the 
blood in the tissues in question. But the specific gravity of the blood 
does not differ much from that of these solid tissues, and the changes 
appeared to us to be too great to be explained in this way : it seemed 
nfore probable that they wore caused by alterations in the distribution 
of the lymph. This fluid appeared to pass out of the blood into the 
injured peritonefhm and subperitoneal tissue, while for a time the blood 
made good its loss by taking up fluid from the muscles and, presumably, 
from other uninjured tissues also. So long as this compensation was 
complete the circulation remained undisturbed. But at length a moment 
arrived when the reserve of fluid in the uninjured tissues was exhausted, 
and after this moment there was practically no further rise in the density 
of the muscles ; but th% specific gravity of the blood began to increase, and 
thenceforward steadily continued to do so, until the blood was so much 
thickened that it flowed with difficulty from any but the largest arteries : 
in sonle experiments, indeed, after the lapse of twelve or eighteen hours, 
it attained a specific gravity higher by as much as 14'" than at the 
1)eginning of the observations. 

For some hours after the specific gravity of the blood had begun to 
rise the arterial pressure showed little or 110 sign of failing, but the 
pulse gradually became more rapid and smaller. When at last the 
blood -pressure began definitely to fall it continued to do so rather 
rapidly, and death usually occurred a few hours later. The temperature 
during the course of the experiments showed a marked tendency to fall ; 
it was, however, maintained at its normal level by suspending the animals 
. over a bath of warm water, maintained at the necessary temperature. 

The events which occurred in these experiments as the result of a 
severe abdominal operation may be arranged in three periods • 

(a) During the first period fluid was poured out into the injured tissues ; 
but the blood remained unaffected by this loss, because an equal quantity 
of fluid was passing into it from the uninjured tissues. 

. (^) During the second period this compensatory flow of fluid 

became insufficient to meet the loss, the density of the blood gradually 
increased, and signs of failure of the circulation began to appear ; 
nevertheless the arterial pressure remained practically unchanged. * 
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(c) The third period was that of the fall of blood -pjessure, an^ it 
continued uhtil the death of the aniinal. 

The duration of the first period varied m diff^ent cases from one to 
several hours. It probably depended partly upon the severity and 
extent of the injury, and partly upon the quantity of fluid present in 
the tissues of the animal at the beginning of the experiment. • 

As the uninjured tissues were able to supply the blood with fluid to 
compensate the outflow into the injured tissues, it is very probable that 
in health the tissues have the function of reservoirs, and give fluid 
back as may be required to maintain the specific gravity of the blood at 
a constant level. 

While during the course of each of these experiments the specific 
gravity of the blood increased enormously, that of the plasma under- 
went even a slight diminution. This observation pointed to one of two 
conclusions : either that the fluid which left the vessels was of greater 
specific gravity than that of the plasma within, or that the fluid which 
poured into the blood from the muscles was of lower specific gravity 
than the plasma ; the latter is by far the more probable conclusion, for 
we know that the density of lymph is normally less thari that of plasma. 

The loss of fluid suffered by the blood during one of these 
experiments may be calculated from the change recorded in the 
specific gravity of the latter, if we assume the specific gravity of the 
fluid lost to be the same as that of the plasma; and this could be 
directly measured. In many of the experiments an additional method 
of estimating this loss of fluid was employed.. Small quantities of 
blood were taken at intervals of two or four hours from the femoral 
artery and mixed with some oxalate of potash solution to prevent 
clotting ; at the end of the experiment these specimens were Avhiried in 
a centrifugal machine, and after this had been done, the actual volume 
of corpuscles and plasma could be seen and measured. This method* 
showed a loss of fluid which closely agreed with that estimated from 
the observed changes in the specific gravity of the blood, and revealed 
the astonishing fact that sometimes the blood might lose as much as 
one-third of its original volume, while presumably it still contained the 
same number of corpuscles. No wonder that thus thickened it passed 
through the smaller vessels with difficulty. 

During the whole course of each of these experiments the dog was 
kept under the influence of an anaesthetic, and of course received no . 
water. It might be thought that this manageriient alone would account 
for a rise in the specific gravity of the blood ; but control experiments 
showed that these animals may be kept for many hours under condi- 
tions which only difTered in that the abdominal cavity was not opened, 
without any notable change in the specific gravity of the blood. 

A well-marked increase in the density of the blood of dogs after 
opening the abdomen has been observed by Professor Sherrington also 
( 16 ), who measured the changes which it underwent in the course of 
sofne operations which were being performed by Messrs. Ballance and 
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* pjdftiunds. Th6 principal object of these operations was ^o ascertain 
the best method of uniting the divided intestine ; antiseptic precautions 
were therefore used, aftd, as in the case of like operations on man, every 
care was taken to do as little damage as possible. 

Jn human beings also, under similar conditions, Dr. Griinbaum has 
observed a rise in the specific gravity of the blood. He has kindly 
all(?wed me to refer to some hitherto unpublished observations. In 
three instances of laparotomy, in which the operation lasted about an 
hour, the rise was considerable, and varied from five to seven degrees ; 
while in some others of short duration it did not exceed one or two 
degrees. 

It is important to point out that the changes in the density of the 
blood observed in these latter instances were not delayed as in our own 
laboratory experiments, but occurred during the course of the operation. 
A possible explanation of this difference is afforded by the fact that 
patients who are prepared for abdominal operation are not allowed to 
take any liquid for some hours before. The object of this precaution 
is to diminish tfie risk of vomiting ; but after what has been said, it is 
probable that, if carried too far, it may be a distinct disadvantage, and 
cause the reserve of fluid in the tissues to be materially diminished at 
a time when it is to be called upon for the purpose of maintaining the 
density of the blood at its normal level. 

There can be no doubt, then, that after a severe abdominal opera- 
tion the blood may lose much of its fluid and become thickened, as it 
does during an attack* of cholera. Is it unreasonable to attribute to 
this cause the symptoms of collapse which often follow such operations ? 

•Long ^go it was pointed out by Cohnheim (4) that the thickening of 
the blood in cholera is sufficient to account for the fall of arterial pressure, 
the diminished size of the pulse, the retardation of the entire circula- 
tion, and the wan appearance of the patient. And what the present 
experiments and observations have done is to establish the fact that 
collapse which may follow abdominal operations is associated with 
changes in the blood similar to those which occur in cholera and other 
kinds of diarrhoea. And wo cannot doubt that the collapse of peritonitis 
rs due to the same cause. 

To these lesions we must add one other which also causes the 
density of the blood to increase. •! refer to the inflammatory oedema 
■caused by burns and sgalds. Sherrington (16) has recently shown 
that immersion of the hind limbs of animals in hot water for several 
nnnutes is followed by a very marked rise in the specific gravity of the 
hlood, which reaches its maximum in a few hours, and continues at 
that elevation, with but slight diminution, for two or three days. In 
hese animals full anaesthesia was maintained during the experiment, 
and the nerves of tke limb or limbs in which inflammatory oedema was 
caused were divided to prevent subsequent pain ; consequently afferent 
impulses from the seat of injury were prevented from reaching tke 
neivous centres and affecting the circulation by reflex action. No doubt 



SYSTEM OF MEDICINE 


33 «> 


when burnSf and scalds occur while the nerves are intact such impulseb’ do 
exert a considerable influence ; an^ we must regard the prostration 
which results in these , cases as partly due to reflox nervous inhibition 
partly to inspissation of blood. Indeed I do not intend to deny that in 
abdominal operations, arid perhaps also in diarrhoea, especially if pain 
be present, such nervous impulses ipay play a part. 

There are two other accidents capable of causing profound prostra- 
tion which have not yet been mentioned. I refer to the twisting of the 
pedicle of an ovarian tumour, and the perforation of the stomach or 
intestine. These accidents would seem to be capable of causing pro- 
stration, partly through the agency of the nervous system, and partly 
also by causing oedema of the organ affected by the torsion in the one 
case, or of large areas of inflamed peritoneum and subjacent tissues in 
the other, and so leading to an increase in the density of the blood. 
Indeed in clinical practice collapse and shock are often associated. 

Moreover, the fact already referred to, namely, that certain poisons 
are capable of causing prostration without having produced effects 
likely to alter the physical constitution of the bloq^, forces us to 
recognise that collapse, even in one of its simplest forms — when, for 
instance, it occurs in the course of severe diarrhoea — may bo due, not 
entirely to changes in the blood caused by loss of fluid, but also in 
some part to the constitutional action of poisonous substances produced 
by micro-organisms in the alimentary canal and absorbed into the 
blood. But the part played by these poisonous substances in causing 
collapse is probably of secondary importance*. And it cannot be 
doubted that, of the two main varieties of prostration, one is due to the 
effect produced upon the nervous system, either .directly by emotion, or * 
by means of afferent impulses from an injured part, and the other to 
alterations in the physical constitution of the blood. The forme’; 
includes all that which has hitherto been called shock, while the latter 
includes at least all the more important examples of prostration to 
which the name collapse has been given. 

Prevention of shock. — It is well known that amputations for 
disease are borne better than those for injury, and that persons in 
vigorous health are often bad subjects for operation. This may be 
because those who suffer from disease become, in the course of time, 
resigned to their misfortunes, and are therefore less affected by the 
thought of losing a limb than are those who. have previously enjoyed* 
good health. But it is probable, also, that confinement to bed and 
keeping the body in a constrained position is less easily borne by those 
previously healthy than by others who are more used to the conditions 
imposed by ill-health (17). It is an excellent practice, therefore, when- 
ever an operation likely to be followed by shock is to be performed, to 
keep the patient in bed for several days beforehand. 

Treatment of shock. — Since shock is partly due to failure of the 
cfrculation brought about by loss of tone of the abdominal blood-vessels, 
the position of the patient is of great importance. This was clearly 
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shcfvrn by Goltz^s experiment on the frog, in which, after palsy of the 
iibdominal vessels by striking the surface of the abdomen, the body of 
the animal was opened. When the heart, which has ceased for a few 
seconds, begins to beat again, it is observed that as long as the animal 
is ^eld with its feet down no blood enters the heart, but does so as 
soon as its position is reversed. 

•More recently Mr. Leonard Hill (9), from numerous experiments on 
larger animals, has drawn the conclusion that “ the important duty of 
compensating for the simple hydrostatic effects of gravity in changes of 
position must be ascribed to the splanchnic vaso-motor mechanism, that 
when the power of compensation is damaged by paralysis of the 
splanchnic vaso-constrictors induced by severe operative procedures, by 
injuries to the spinal cord, or by such poisons as chloroform and curare, 
then the influence of gravity becomes of vital importance.” Patients 
suffering from shock should therefore be kept in the horizontal position, 
with the head low and the limbs raised. In this way the return of 
lilood to th^ heart is facilitated and its intake increased. This result 
may be largely p-ugmcnted by tightly bandaging the abdomen. If the 
heart is working normally, these procedures will raise the blood-pressure 
to the level of health ; but when its acti’^rity is reduced, as it is in shock, 
there is some danger that they may embarrass its action by causing 
engorgement of its right side. Bandaging of the abdomen should be 
therefore resorted to in a tentative manner, the effect upon the pulse 
being watched meanwhile. 

It is important th.ft the patient be kept warm, and with this aim 
he should be wrapped in hot blankets and a hot- water bottle be 
' placed at his feet. Hpt baths have been given for the same purpose 
with good effect, especially to children suffering from burns. 

, Alcohol, ammonia, and other stimulants are of great service in 
milder cases, and opium is useful to relieve pain and excitement. 
Nitrate of amyl, atropine, strychnine, and inhalations of oxygen have 
been used without much effect. Digitalis has been given by Dr. 
Wilks (19) with benefit to the patient, and is considered by Dr. Lauder 
Brunton to be worthy of a much more extensive application in cases 
of shock than it has hitherto received. In no case must drugs be 
pushed, for the arrest of absorption and possibly also of the vascular 
exchanges may delay their action; and when reaction sots in, if pre- 
• viously given in large quantities, they may produce serious symptoms 
of poisoning. 

Treatment of collapse. — In those cases of prostration in which the 
symptoms may reasonably be attributed to inspissation of the blftod the 
intravenous injection of normal salt solution would seem to be indicaj^pd. 
Nevertheless, in spite of the wonderful immediate effect of this pro- 
cedure upon patiei^s suffering from the collapse of cholera, the benefit 
is but transitory, and it is doubted by good authorities whether the 
mortality of this disease has been reduced by it. ^ 

In the experiments made by Professor Roy and myself, the infra- 
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venous injection of salt solution into dogs suflering from collapse served 
only to reduce the specific gravity \)f the ^blood for a short time ; the 
specific gravity rapidly increased after the injectie.n, and in an hour or 
more was as high as before. A solution capable of producing a more 
lasting effect is greatly to be desired. Sherrington and Copemdii 
have shown that injections of strong sugar solutions answer this 
requirement better than injections of weak salt solution. This jVlan 
of treatment, therefore, offers some prospect of success, but further 
experimental evidence of its value is required before it can be recom- 
mended as a method. 

In cases of collapse from diarrhoea water should be freely given by 
the mouth. After abdominal operations and in peritonitis, it is often 
necessary to limit the amount of fluid given in this way on account of 
the risk of encouraging vomiting ; in these cases rectal injections may 
often be given with advantage. In preparing patients for abdominal 
operations it is the custom to keep them without water for some hours 
beforehand. It may reasonably be doubted whether this plan is alto- 
gether beneficial, for it seems calculated to increase thf risk of subse- 
quent collapse. On the other hand, it must be remembered that undei 
these circumstances fluids swallowed increase the exudation into the 
peritoneal cavity, and consequently the risk of peritonitis. It is 
possible that, after abdominal operations, escape of fluid into the peri- 
toneal cavity and tissues may be lessened by means of a carefully 
applied abdominal bandage. 

In other respects collapse should be treated* on the same general 
principles as shock. Diffusible stimulants should be given, and the 
bodily temperature kept up by hot applications. « 

Louis COBBETT. 
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DISEASES OF THE MOUTH 

[Catarrhal Stomatitis (Acute stomatitis, Simple stomatitis, Erythema- 
/)us “stomatitis, Piiltaceous stomatitis) is the mildest form of inflam- 
uation affecting the mucous membrane of the mouth, but it is one 
i\hich often forms the starting-point for some of the severer kinds of 
stomatitis. 

It occurs most frequently in children, but adults are also liable 
() it. The appearance of the mouth depends on the extent of the 
mucous membrane involved. The inflammation may occur in patches 
^vlnch may present an erythematous appearance ; in this case the surface 
wiW l)e drier than normal : or the patches may reach the catarrhal 
4agje, with some thickening, and marked increase in the secretion of the 
mucous membrane. If this latter stage persist, even for a few hours, the 
mucous membraq^ will probably appear whitish from the presence of 
|>artially shed epithelium. 

If the inflammation be more severe may extend to the under- 
lying tissues, producing thickening and stiffening of the cheeks, lips and 
tongue, with some consequent enlargement of the neighbouring lymphatic 
glands. 

Sijmptoins. — These are such as might be expected : pain, heat, stiff- 
ness, discomfort and dryfiess of the mouth, giving rise to some difficulty 
in swallowing. The infant is fretful, dribbles at the mouth, and is unable 
lo suckj so that it soon becomes wasted and feeble. In the adult, in the 
tM’vthematous stage, the dryness of the mouth gives rise to difficulty in 
luastication ; in the catarrhal stiige there is viscid and ropy mucus 
secreted, with some foetor of the breath. There is frec^uently slight fever. 
Impetigo of the lips, vomiting, diarrhoea, and perhaps convulsions may 
occur secondarily in children. 

Etiologif. — The local causes vary with the age of the patient ; in the 
infant, food too hot or too pungent, prolonged sucking at a coral, imper- 
foiate teat or ill-developed nipple, uncleanliness of feeding- vessels, hare- 
bp or cleft palate rendering the act of sucking ineffectual, are common 
sources of this affection. Later the various disorders of dentition come 
into play ; and, in adults jnore especially, the excessive use of tobacco, 
stimulant foods and liquors, and irritation from carious teeth. Applying 
c^iually to all ages are the local effects produced by drugs; such as mercury, 
lusenic, lead, iodine, and bromine. Catarrhal stomatitis also occurs as a 
icsult of gastric and intestinal disturbances, and in the course of certain 
‘mute specific diseases, chiefly scarlet fever and measles ; and from oral 
1 Inspiration enforced ly nasal and post-nasal obstruction. 

JHagnosis is easy, and, if reasonable care be taken, the course is 
^^variably towards recovery, in about a week. Infants, howevei® 
It they are unwilling or unable to swallow their food, may be in danger 
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of starvation. If the cause — such as dirty bottles and teats — not " 
removed, the disorder is likely to i^cur. , 

Treatment consists in strict cleanliness, careful feeding, and the use 
of such antiseptic mouth-washes as solutions of boric acid (2 to 5 per 
cent), sodii bicarb. (5 per cent), or chlorate of potash (3 per cent), pie- 
ceded by washing out the mouth with warm water. If there be much 
pain, ice may be sucked, or a very dilute solution (J per cent) of cc/bainc! 
may be brushed on. Saline aperients and the alkaline gentian mixture 
are often useful. 

Under this heading may be mentioned foot-and-mouth disease, which 
occasionally affects human beings (31). It occurs, in both adults and 
children, as a catarrhal inflammation of the mouth, strictly limited to the 
gums, lips, soft palate, and edges of tongue. For a full account of this 
malady the reader is referred to the article devoted to it in the second 
volume of this System, 

Ulcerative Stomatitis (Phlegmonous stomatitis, Phggsedenic gin- 
givitis, Stomacace, Putrid sore mouth) is an affectioi^ of very varying 
severity ; slight cases hardly need any treatment, whereas grave attacks 
entail very serious risk to life, 

Symptoms , — The ulceration usually appears first on the margin of the 
gums in the region of the molar teeth ; more often, it is said, on the left 
side than on the right. The gums at first are red and swollen, bleed 
easily, and stand off from the teeth, leaving them bare to the socket. 
This swollen mucous membrane soon begins to* break down, forming a 
dirty yellow or gray ulcer. By this time the neighbouring surface of the 
cheek and tongue will probably be aflected also, and the ulceration may 
spread round to the inner surface of the lips. In severe cases the cheeks 
and tongue are swollen and stiff, and move with pain and difficulty. The 
tongue becomes marked on the edge by the teeth, and its surface is thickly 
furred. The teeth left bare by the gums are apt to be loosened, and 
even to drop out. There is increased secretion of saliva, which dribbles 
from the mouth during sleep. The breath is very offensive. The suh- 
maxillary glands are almost always enlarged. 

Pathology. — This affection is histologically one of molecular necrosis, 
with surrounding small -celled infiltration. The ulceration differs from 
that of gangrenous stomatitis in that it tends to spread superficially, not 
deeply. The question of the existence of a , definite micro-organism is 
still unsettled, but the character of the disease certainly suggests such a 
cause, and the fact that Bergeron inoculated himself successfully (19) with 
this Affection further bears out the idea. 

c j^tiology . — This disease occurs most frequently in children between 
the age of four years and puberty ; and is usually due to one or both oi 
two causes — insanitary surroundings and some local irritation, such as a 
decayed and sharp tooth. Mercurial poisoning is another cause. Ovei- 
crowding appears to favour its spread. There is no doubt that it is 
largely due to improper feeding, but in older children this is more difficul 
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to a^ertain. The condition of the teeth is certainly a very important ele- 
ment in its production, as it nqver apjtears before the teeth. 

The duration of thi* affection varies with its severity ; if properly 
iittended to, it usually subsides in the course of ten days, even in bad cases : 
the Jfoetor of the breath, indeed, is so great that such cases usually 
receive early treatment. 

Treatment. — Fortunatelj^ in chlorate of potash we have an efficient 
remedy which rarely fails. Its action is both local and constitutional, 
for the salt when swallowed is excreted unchanged by the saliva. Perhaps 
the best form of administration, in order to secure both these actions, is in 
compressed tablets which may be sucked and the saliva swallowed. 

If the treatment can bo safely carried out, it is well also to apply 
to the affected parts on a cotton wool pledget a strong solution of the 
perchloride of mercury, made up as follows : Liq. hydrarg. perchlor., 
Grlycerin., Aquae rosae aa oij-i care being taken, of course, that the solution 
docs not run down the throat, as salivation might easily be thus caused. 
Various othqf antiseptic applications (such as those suggested in the 
preceding section^ are also useful. To avoid the mechanical irritation of 
solid food the child must be fed on slop diet. 

In three or four days the ulcerated §urface thus treated should be 
clean and healing, and in a few days more recovery should be complete. 

Bednar's aphthce {aphtlue of the palate — plaques p^terygoidiennes). — This 
form of ulcerative stomatitis must be separately described. This 
affection occurs in weakly children who are bottle-fed, and appears to be 
due to the pressure of Ae teat or the nurse’s fingers against the palate : 
this causes a local mycotic necrosis of the mucous membrane, originating 
'in the ^invasion of bacteria into the superficial epithelial layer of the 
palate. The gradual detachment of the necrotic epithelium gives rise to 
ulceration and permits the entrance of more piicro-organisms. The infec- 
tion may become general through the medium of the lymphatics (21, 34). 
The prognosis is generally favourable, and if the cause be removed no 
other treatment is necessary. 

The so-called simple ulcers of the mouth arc patches of superficial 
ulceration occurring usually on the inner surface of the lips. Payne 
and Sevestre have drawn attention to the association between this 
condition and a pustular eruption on the hands and face (impetigo), and 
think that both affections are probably due to the same infective process ; 
in further proof of this Gaston and Solis Cohen (37) state that in these 
ulcers they have found staphylococcus aureus always and almost ex- 
clusively. The disorder is almost confined to badly-nourished and feeble 
infants. 

In children an ulcer often forms on the frseniim linguae as the result pf 
the contact between the fraenum and the lower incisors in the violent 
paroxysms of whooping-cough. 

The mucous membrane of the mouth is sometimes extensively affected 
hy the contact of hot or caustic substances, such as boiling water or^a 
niineral acid. These produce a sudden superficial necrosis of the mucous 
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membrane,^ rendering it white and sodden, and giving rise to the appealance ' 
of a “ membranous covering. When this falls off* the deeper epithelial 
layers are denuded of their covering, and a surface is left which readily 
bleeds. The same appearance may occur in diphtheria ; the membrane 
— having the usual appearance of diphtheritic exudation — may qither 
aff'ect the lips primarily, or secondarily the tongue, cheeks, lips, or gunis. 
It is comparatively rare, however, for the mouth to be attacked by 
diphtheria, especially as the primary seat. Where the diagnosis is 
doubtful cultivation tests must be made. 

Pemphigus vegetans (11). — This rare affection is a very serious and 
fatal form of pemphigus, beginning in the mouth, palate, and pharynx. Pain 
on eating and swallowing is the first symptom, and patches of the mucous 
membrane of the tongue and cheek are found to be white and more or 
less detached. After some days or weeks the bullae of pemphigus appear 
on the hands and body, run a chronic course, and ulcerate deeply. The 
pain of eating seriously interferes with nutrition. If the. skin be ex- 
tensively involved the prognosis is invariably fatal. ^ Cases have been 
reported from all parts of the world. Hutchinson states that some cases 
recover under opium. Jacobi, reports several such cases under the name 
of Stomatitis neurotica chronica ; from the small number of recorded cases 
he thinks the condition must be very rare : he points out that it seems 
to occur in neurotic subjects, and that there is usually an hereditary 
predisposition. 

f 

Aphthous Stomatitis. — (Aphthse, Canker, Vesicular stomatitis, 
Herpetic stomatitis). f 

This form of stomatitis is characterised by the presence of numerous 
small yellowish or grayish patches or superficial erosions surrounded by a 
slightly reddened base, producing no symptoms beyond slight pain on 
contact with any sharp or irritating particles of food. 

Pathology , — The essential lesion consists in little papules, which may 
be single or multiple, and may occur in any part of the mouth, but most 
commonly on the inner surface of the lower lip near its junction with the 
gum. The papules are due to local hypersemia and cellular proliferation. At 
the end of twenty-four hours they lose their epithelial covering, and theie 
is seen a little oval, creamy or whitish patch level with the surface of the 
mucous membrane, although the edges may somewhat raised from 
infiltration. This patch disappears in a few days and leaves a sharply- 
defined erosion somewhat conical in shape. Although it is often called an 
ulcer,' Bohn points out that, as there is no pus formation, this name ifi 
not accurately applied to it. The phenomena suggest a parasitic cause, but 
no organism has yet been detected. 

Under ordinary circumstances the sore heals iwi a few days by 
spreading of a new epithelial covering from the margin. 

^ Some catarrhal stomatitis in other parts of the mouth is often associated 
with it 
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etiology . — This affection is more common in children and is dependent 
OK the usual causes of stomatitis, imperfect hygiene and carel&s feeding. 
In adults a single aphtjious s|)ot sometimes appears in persons appar- 
ently quite healthy ; possibly in such cases it Is due to some local 
irritation. 

There can be no difficulty in the diagnosis, and the prognosis is quite 
favoiarable, though in debilitated persons the disorder may last some time. 
The usual duration is about seven days. 

Treatment. — The constitutional state must be carefully attended to, and 
with children care must be taken also that they do not refuse their food, on 
account of the pain caused by eating. Strict cleanliness must be observed, 
and the mouth washed out after taking food, preferably with a weak 
solution of boracic acid (gr. v. ad gj.) or chlorate of potash (gr. v. ad gj.) 
The sores may be touched with a fine point of sulphate of copper or 
nitrate of silver (care being taken to avoid injuring the surrounding 
mucous membrane). Permanganate of potash (1 per cent solution) or Liq. 
hyd. perch, may be painted on the spots. If there be much local pain a 
3 per cent sorution of cocaine may be applied before the meals. 

It is well to degin treatment with a saline aperient ; and chlorate of 
potash may be given internally, as in ulcerative stomatitis. 


Parasitic Stomatitis. — (Mycotic stomatitis ; Thrush, Soor, Muguet.) 

Possibly the restriction of the name “ parasitic stomatitis to cases of 
thrush is hardly accurate, as undoubtedly some of the other forms of 
stomatitis are due likeYise to the existence of micro-organisms; Imt 
thrush is such a well- recognised condition that it must be discussed 
separately. 

Bacteriology. — Shortly, the disease is catarrhal stomatitis having associ- 
ated with it a fungous growth which gives rise to the characteiistic white 
patches of varying size on the dorsum of the tongue and inner surface of 
the cheeks and palate. 

The fungus was described as long ago as 1843 by Berg, and shortly 
after by Robin, as oidium albicans. Since then it has been stated by 
Hallicr to be oidium lactis ; by Grawitz to be my coderma vini ; by Rees 
to be saccharomyces albicans ; and by Plant to be monilia Candida : on the 
whole, however, opinions lean to the oidium albicans. Probably th(3 
explanation of the discrepancy lies in the remarkable polymorphism of 
this fungus under varying conditions o? cultivation, variations which have 
*>een studied by Audry. TJriefly, it may be stated that the more solid 
the media of cultivation, the greater the tendency to spore-formation ; the 
^ore liquid the media, the greater the tendency to filament -f or mijtion. 
ft may well be that the varying condition of the mucous membrane of th^ 
^outh may result in the predominance of one or other of the varieties. 

. Pdthology. — The changes apparent in the mucous membrane are those 
of catarrhal stomatitis ; namely, redness, and diminution in the buccal 
accretion : soon one or more small white spots the size of a pin’s head 
•q^pear, which very much resemble flakes of curdled milk, but require 
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considerable force to detach them owing to their being covered by a Jayci • 
of epithelium ; when detached a rav surface appears, which bleeds readily. 
The spots are due to the spores which develop between the epithelial colls, 
and then spread upwai'ds to the surface and downwards to the connective 
tissue. The superficial filaments then tend to spread over the surface of the 
mucous membrane, and thus larger discrete patches are formed which’ may 
finall y coalesce into a layer almost uniform all over the tongue. !«> thi.s 
later stage the deposit, consisting partly of fungus and partly of cell 
debris, can be more easily detached. There is no change in the mucous 
membrane itself beyond wbat was desciibed above. 

The symptoms are often so slight that the existence of the affection 
is only found out by chance. They are the same as those produced by 
catarrhal stomatitis, but in this case some diarrhoea or vomiting is more 
frequently associated with the mouth aflection. 

j^liology . — The causes of this aflection are uticleanliness, debility, and 
the existence of caUrrhal stomatitis. It is met with most commonly in 
infants, next in extreme old age at the approach of death ; but it may 
occur at any age in states of groat debility ; such, for instance, as are 
produced by cancer, tuberculosis, or enteric fever. 'One condition is 
present in all these cases, namely, restricted movement of the tongue 
and mouth, which no doubt permits the lodgment and growth of the 
fungus ; especially as this restriction is often associated with oral respira- 
tioi° which must facilitate the entry of the spores which are alwa,ys present 
in rooms or wards where other patients are or have been suffering in the 
same way. Catarrhal stomatitis, by causing a, loss of vitolity in the 
superficial layers of the epithelium, also favours the microbic growth. 
The acid condition of the buccsil secretions, so often regarded as, 
favouring the growth of the fungus, seems to be rather a result than a 


cause. , j. i, ..1 “ 

Lastly, the most common sources of infection are dirty feeding-bottles, 

spoons, feeders, and other articles; particularly when milk is the mam 
article of diet. The infection may even be transmitted from one infant 
to another by the mother’s nipple. 

The situations, where the growth most commonly occurs, are the 
dorsum of the tongue, the inner surface of the cheeks, and the soft palate , 
but it may spread to the pharynx, and even down the oesophagus to the 
stomach : the ciliated mucous membrane of the nose and larynx are never 
affected. 

There is a popular and strongly-rooted notion that “ the thrush passes 
through children” and emerges at the anus. The evidence of this extension 
is not- satisfactory, and the probable explanation is that the general digestive 
disturbance associated with the existence of thrush results in an attao-lc 
diarrhoea which produces some excoriation of the anus and nates. It is 
remarkable how easily an account of buttock excoriation may be obuuiei 
in support of a doubtful history of congenital syphilis by asking “ whe 
the thrush has passed through the child,” but its reliability as evidence 
syphilis appears to me very doubtful. The extremely frequent occurren 
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of among the children of the poor, as a result of ignorance and 

(Iht, is more clearly brought out by sn/jh questioning. ^ 

There can be very little difficulty about the diagnosis of this condition ; 
small patches of adherent milk -curd are the only things likely to be 
mistaken for it. The microscope affords a certain means of settling the 

qiiesCion. 

TJhe prognosis of the disease itself is quite favourable. Healthy 
children will soon recover from it, perhaps even without treatment. In 
feeble children and adults it may last much longer, and its not infrequent 
occurrence in moribund persons has led to its being regarded as a more 
serious affection than it really is. Its severity is generally commensurate 
Avith the extent of the deposit. 

Treatment is simple enough — it is practically summed up in the word 
“ cleanliness ” ; still many people appear to find this a difficult condition. 
As a preventive, in artificial feeding, all milk should be sterilised or boiled, 
and the bottle always scalded before use. If the child be suckled the 
mother must attend to the cleanliness of her nipples. 

If the disease already exist, the fungus should be wiped off every two 
or three hours wiiJh a piece of soft linen either dry or soaked in boric acid 
solution, and the mucous membrane then brushed over with a solution of 
boric acid, salol, perchloride of mercury (1 to 4000), hyposulphite of 
sodium (gr. xx. ad 3 j.), borax or permanganate of potash ; or a weak 
alkaline solution may be employed. 

The necessary treatment must at the same time be directed to the 
constitutional condition^ of the patient. Alcoholic stimulation may be 
necessary. 

(• 

Gangrenous Stomatitis (noma, cancrum oris). — This variety of 
ulcerative stomatitis, which is usually described as a separate disease, is 
fortunately rare ; only one instance has occurred during the last ten 
years in the records of Westminster Hospital (47). The prognosis is 
a graver matter by far than in the other forms of stomatitis. 

^Etiology , — The causes of noma are various, but some previous de- 
terioration of the health, whether due to imperfect hygienic surround- 
ings, starvation, malaria (a common cause in India), or some chronic or 
acute disease, is almost invariably present. Of the latter, measles in the 
first place, and enteric fever in the second, are much the most frequent 
precursors. It occasionally follows oi'dinary ulcerative stomatitis. 

It is more common iA damp countries, such as Holland, and in the 
spring and autumn. It almost always occurs in children between the 
ages of two and five. • 

No organism has yet been found Avhose connection with the malady 

be looked upon as invariable ; though, as several members of a family 
have sometimes been attacked together, there is some evidence of 
infection. Rauki an3 Lingard have both described associated organisms, 
^ut that they were causative agents is not clear. Dr. Sansom described 
certain highly refracting bodies which he found in the blood, urine, fsecel, 


J40 


SYSTEM OF MEDICINE 


and discharge /rom a case on the third day of the disease. They^were. 
like colouriess crystals, ^th the si/e of red corpuscles, with spontaneous 
movement which was influenced by chemi?»l agents. The blood injected 
into mice produced septicsemih and death, and there was a multiplication of 
these bodies in the blood of the mice ; but in the case of a cat, although 
fatal peritonitis was induced by injection of the discharge intd the 
abdominal cavity, no such bodies could be found ; nor could they he 
found in a second case of human cancrum oris investigated by Sansom. 

The objection to the view that noma is a local gangrene, due merely 
to the low vitality of the child, is that the cheek is from anatomical con- 
siderations the last place likely to be attacked, seeing that its blood-supply 
is very free ; in this respect it contrasts markedly with the situation of 
the other local gangrenes occurring in diabetes, typhus, and other ex- 
hausting diseases. 

Pathology . — There is some doubt about the earlier changes, owing 
to the rapidity of the onset and progress of the disease ; but probably the 
flrst sign is a bleb on the mucous membrane of one cheek, or merely indma- 
tion of the cheek itself : ulceration rapidly sets in, and in a few hours 
the whole thickness of the cheek becomes gangrenous, the necrotic process 
extending from within outwards. Owing to early plugging of the vessels 
haemorrhage does not occur. * The skin over the internal slough becomes 
tense and red, then livid and black ; an external bleb often forms, and per- 
foration occurs. The necrosis by this time has usually spread to the jaw, 
the teeth become loose and drop out, and, unless death intervene, the process 
extends deeply into the lower jaw, upper jaw, anej even into the orbit and 
malar bones. This destruction may occur with great rapidity, even in as 
short a time as four or five days, or it may be prolonged to a fortnight , 
but as a rule it is cut short by the death of the patient, either from 
direct poisoning or from exhaustion caused by diarrhoea probably due to 
swallowing the foetid secretion of the ulcer, or from an infective bronclio- 
pneumonia set up by inhalation of contaminated air. 

Symjitorns. — These are such as naturally follow on the condition 
described above. But there are several points which need emphasis. 

The disease on the whole is remarkably painless. Often the first 
thing noticed is foetor of the breath with redness and swelling of the cheek, 
and examination at once reveals a large sloughing ulcer inside the mouth , 
but even while the cheek is being perforated and the jaw-bones attacked, 
the child does not seem to suffer hny pain. As the disease progressesj 
however, the child sinks gradually into aif apathetic and delirious 
state, which passes into one of extreme prostration, ending either suddenly 
or gradually in death. Secondary broncho-pneumonia often comes on, 
but, as is usual in this condition, with very little symptomatic indication 
beyond a little quickening of the respiration. 

The fever is moderate throughout, and, curiously enough, there is 
comparatively little swelling of the submaxillary glands. 

It is rare for both cheeks to be attacked, but such cases are on 
i*ecord. 
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J)iarrhoea is almost always present, due probably, as already stated, 
to swallowing the discharge from the ulper ; sometimes, ho\fever, actual 
ulcerative colitis is present. 

Gangrene may also affect other parts of the body, as the lungs, 
genitals, or limbs; in the latter instances it most likely results from 
cmbblic infection. 

(prognosis , — The ijiortality of this disease is very high — about 80 
per cent. The prognosis depends on the extent of the disease and the 
rapidity of its progress. If the patient recover there is almost certain to 
be considerable defornciity of the cheek, and eversion of the lower eyelid. 

Treatment must be prompt and decisive, otherwise the rapid progress 
of the disease and the occurrence of pneumonia will render all assistance 
useless. The removal of the whole of the gangrenous material either by 
the cautery or the knife is necessary. The child must be anaesthetised, 
and the destruction or removal of the diseased tissues be carried well 
beyond the zone of apparent infection, the utmost care being taken to 
pfevent the inhalation or swallowing of any infected material. So 
important is 'this latter point, that it is sometimes thought wise to per- 
form a preliminary tracheotomy (17), and then to plug the posterior part of 
the mouth with absorbent gauze. The wound and mouth may then be 
treated in a more thoroughly antiseptic manner. In cutting round the 
disease it is important, if possible, to save the angle of the mouth, as the 
resulting deformity will then be less ; of course any necrosed bone will 
be removed at the same time. 

If the case be seer] early and the disease have not spread to the 
outer surface of the cheek, it is a common practice to apply nitric acid, 
(.or some other equally powerful caustic, freely to the ulcer on the inner 
side of* the cheek, the sloughs having first been scraped and rubbed away. 
The neighbouring mucous membrane must be protected by the application 
of oil, and a saturated solution of potassium carbonate must be at hand 
to control the extent of corrosion. The objection to this form of treatment 
—which is often carried out as being easier and not so severe — is that 
the action of the caustic is very apt to be limited through its absorption 
V the already dead tissue, so that the margin of the disease, which is 
the important part to attack, is never influenced at all. After any of 
these operations the surface must be kept as aseptic as possible by frequent 
iipplications of a solution of perchloride of mercury or boric acid. 

It is most important from the first to maintain the strength of the 
patient in every way. i?lenty of liquid nourishment in a concentrated 
form must be given at frequent intervals, and alcoholic stimulants are 
early indicated. In some cases, after surgical measures have been taken, 
feeding with a nose-tube or by the rectum may be necessary. The chijd 
should be kept in the prone position as far as possible, so that the feetid 
ttiaterial may readily^ escape from the mouth. A steam spray medicated 
With carbolic acid or i#initas should be kept constantly playing over the 
)ed— for the sake of the nurse, even if useless for the patient; and 
ISO ation is, of course, imperative. 
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Complications such as diarrhoea must be treated in the usual manner. 

Various symptomatic appearances of the oi?al mucous membrane. 

— Several acute specific fevers produce changes in the mucous membrane 
of ^the mouth ; these are measles, rotheln, small -pox, chicken-pox, 
diphtheria, and erysipelas. Some other maladies, such as purpura, scurvy, 
haemophilia, Addison’s disease, syphilis, or lead poisoning, are or ?hay 
be accompanied by changes in the mouth. The reader is referred to the 
several chapters on these diseases in this System for the description of 
these phenomena. 

In some cases of congenital heart disease the mucous membrane of 
the mouth is markedly cyanosed. In anaemia it is one of the places 
where the general pallor is most apparent; in jaundice the yellow 
staining soon becomes visible in the mouth. 

Tuberculosis and leprosy in rare instances may occur in this situatioil, 
but never perhaps primarily. 

Too much stress cannot be laid on the importance of pbserving the 
condition of the teeth from a medical standpoint, whether it be with 
regard to caries in adults as the probable cause of dyspepsia, or delayed 
dentition in children as an indication of improper feeding and rickets. 
The notching of the upper central incisors in children who have suffered 
from congenital syphilis is often of great diagnostic use, but this must 
not be confused with the transverse furrowing and pitting resulting from 
antecedent simple stomatitis. 

I will only enumerate the affections of the mouth which are more dis- 
tinctly surgical, such as gumboils — an inflammatory condition about the 
root of a tooth resulting in suppuration ; a ntevoi4, condition of a portion of * 
the gum ; and a general or local hypertrophy, which may give rise to an 
actual polypus. This latter must be distinguished from the more serious 
condition of epulis, which is a growth of similar appearance, but 
one originating in the periosteum. Lastly, papilloma and epithelioma 
may occur in this situation. 

The lips are occasionally the seat of cracks, or fissures, which arc 
chiefly noticeable from their resistance to treatment. These cracks 
usually occur in the centre of the lips or a;^ the angles of the mouth. 
The two main causes of this condition are syphilis and eczema, the latter 
resulting from seborrhoea, from cqld (“chapping”), or from constant 
wetting and sucking, as occurs in some severe^ cases of chorea. Herpe& 
labialis, especially when contaminated with pus organisms, may occa- 
sionally leave troublesome cracks behind. 

The syphilitic form occurs both in infants and adults, and is usually 
arsociated with mucous tubercles of the oral mucous membrane. 
babies it is one of the commonest and most characteristic manifestations 
of inherited syphilis, and in adults it frequently appears in the late|' 
stages of the acquired disease. In infants the furiously “ puckered 
appearance of the mouth, resulting from the thickening and stifFucsb 
accompanying the cracks in the lips, is one of the earliest signs of t ^ 
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clistase, and helps largely to give the characteristic expression to the 
Child's face. ^ 

0^ving to the infiltration, the edges of the cracks are often everted, 
and on this, and the association with induration and probably mucous 
tubercles inside the mouth, the diagnosis must be based ; even in the 
absence of signs of syphilis elsewhere. 

<rhe appearance of these cracks in adults is very similar to that 
described above, and associated mucous tubercles are generally present. 
It must not be forgotten that in both cases the discharge from these 
surfaces is highly contagious. 

In persons suffering from eczematous cracks, it is usual to find evidence 
of eczema or seborrhoea elsewhere on the face or scalp, from which point 
the affection has spread to the angle of the mouth. When it has reached 
this situation and fissures have resulted, they may remain open for years, 
tCnd, when so chronic, may take months to cure ; the constant move- 
ment and moisture of the lips interfere greatly with the healing process. 
The cracks often itch in a most troublesome way, and cause much 
pain on smiling, eating, yawning, and talking; thus the comfort and 
oven the nutrition and health of the patient may suffer to an unexpected 
extent. 

The treatment of the syphilitic form is that of syphilis generally, 
coupled with the local use at night of some dilute ammoriiated mercury 
ointment (care being taken that the patient do not suck his lips too 
freely) : during the day the skin must be kept supple with simple boric 
acid or zinc ointment, t Every few days the cracks may be painted with 
a weak caustic, such as chromic acid solution (1 to 100). 

The local treatment of the eczematous form must be carried out on 
similar' lines ; but it is much more difficult, and hence many changes of 
remedies may have to be tried before success is attained. It is imperative 
first to attend to any eczema or seborrhoea of the scalp ; neglect of this 
precaution is almost certain to produce failure in the lip-treatment. In 
the more chronic and therefore difficult cases it is especially necessary to 
obtain as much quiet for the angle of the mouth as possible by prohibiting 
speaking, smiling, yawning, and so forth ; and even by making the patient 
suck his food through a glass tube for a few days. These precautions 
will also save the lips from incessant wetting, which is almost equally 
important. Those who have suffered long from this affection are so 
anxious to recover, that they will usually submit even to restrictions 
as severe as these. * 

The lips must be constantly lubricated by day with “ cold cream or 
other emollient; this is often advantageously combined with siflphur 
(gr. X. ad 5j.) or resorcin (gr. v. ad §j.), or with lead ointment (liq. plumbi 
^bacet. TTb xv. ad 5j. of either white vaseline, lard, or adeps Ian® hydrosus). 

t night dilute ammgniated mercury ointment may be applied, or the lips 
imay be brushed with a solution of argent, nitrat. gr. x.-xv. in spir. »th. 
mtros. 5j. In obstinate cases, strips of Unna’s zinc-ichthyol-salve muslj^ 
\plaster mull) should be kept on all night, a weak ointment of salicylic 
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acid in ung^ zinci being applied during the day. The usual internal 
treatment for eczema will be carriec^ out at^ the same time. It is well 
warn such patients to be careful in future nev^r to let any patch of 
eczema or seborrhoea on the face reach the mouth, but to take active 
precautions to cure it at once. 


Diseases of the Tongue 

The diseases of the tongue generally come under the notice of the 
surgeon rather than of the physician, but the early stages of all the affec- 
tions require some notice here. 

Glossitis (Inflammation of the tongue). — Acute glossitis is the 
term applied to acute inflammation of the tongue, whether the mucous 
membrane only be affected, or the parenchyma of the organ also. 

Strictly speaking, every case of stomatitis, where the mucous 
membrane of the tongue is affected, is a case of superficial glossitis ; Iflit 
the term acute glossitis is commonly applied to the infl|immation of the 
body of the organ. This is a rare affection. 

j^txologij . — Exposure to cold is often the immediate cause, especially 
in alcoholic people ; or some injury, such as the biting of the tongue in an 
epileptic fit, or a septic wound from a wasp-sting or a dirty fork ; or it 
may occur as a result of mercurial poisoning or of acute specific illnesses. 
Not unusually one side only of the tongue is affected (hemiglossitis) (5), 
and it is possible that all cases of acute glossitis, if seen sufficiently 
early, would be found to begin in this way. The affection is more com- 
mon in men than in women. , ' 

Pathology . — The inflammatory changes need no special description 
and usually undergo speedy resolution ; occasionally, however, they 
result in the formation of an abscess. 

Symptoms. — These are such as might be expected. Pain is a prominent 
symptom, and in severe cases there is considerable difficulty in speaking, 
swallowing, and even in breathing. The swelling sometimes begins near 
the root, but more often in front at the point of injury — if the cause be 
traumatic. The swollen tongue may be so ipuch increased in size as to 
project beyond the teeth and depress the jaw. The surface becomes dry, 
brown, and even black. The breath, is oflFensive, and the patient is restless 
and feverish. There is considerable enlargement of the sublingual glands* 
When the affection begins as hemiglossitis the left side is usually affected, 
and an elastic lump may often be felt in the substance of the tongue 
towards the base. ; Hemiglossitis is usually a milder affection and rarely 
needs active treatment. This condition lasts for three or four days, and 
ends either in resolution or in the formation of an abscess requiring early 
surgical interference. Sometimes local sloughing ta^es place. In persons 
suffering from chronic alcoholism haemorrhage sometimes takes place into 
the substance of the tongue, to which the term haemorrhagic glossitis (^^9) 
has been applied. This produces a swelling of a dark blue colour in one 
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• or Tioth halves of the organ, apparent both on the upper and lower surfaces. 
There is usually some bleeding into»the mouth, and slight constitutional 
disturbance. It seero^ to depend on a degenerated condition of the 
blood-vessels due to habits of intemperance. 

The treMment of glossitis is so essentially surgical that hero little 
more need be said than that in the severe cases early incision is usually 
neefssary. In the milder cases a saline purge should be given, followed 
by chlorate or citrate of potash (gr. x.-xx.) every four hours. An anti- 
septic mouth-wash will be necessary. Painting the surface of the tongue 
Avith 10 per cent solution of cocaine will often give considerable relief in 
the early stages. 

Chronic glossitis may also be either superficial or deep. Superficial 
glossitis, if localised, is usually due to persistent irritation by a broken 
tooth, the stem of a tobacco pipe, and the like. If general it is often 
c'Jilled “ glossy tongue,” and is usually the result of chronic dyspepsia or 
alcoholism. 

• Pathology ^, — This condition is due to a subacute inflammation of the 
mucous membrane resulting in a shedding of the superficial epidermic 
layers. Microscopically, the changes consist in thinning of the epidermis 
with destruction of the papillae and other appendages ; in thickening and 
increased vascularity of the corium, and infiltration of its superficial 
layers with nuclei and cells (12, 13, 24, 30). 

Symptoms . — The appearance of the tongue in this condition is most 
characteristic. The surface appears excessively smooth and glossy. At 
one part the smooth suriace is red and raw-looking, elsewhere it is whitish as 
if it had been touched with caustic. In some places the surface may be 
•ulcerated and exceedingly tender to touch or other irritation. In severe 
cases tliere may be some swelling of the organ, and indentation of the 
edges by the teeth. These changes produce pain and stifthess in the 
tongue, aggravated by all movements in speaking and eating. 

Diagnosis is usually not difficult, but the suspicion of syphilis is apt 
to arise, as the appearances resulting from this disease sometimes resemble 
chronic glossitis rather closely, particularly when the glossitis is in 
patches. Careful inquiry into this matter and into the habits of the 
patient are very necessary. 

Prognosis . — The liability of this affection to result in epithelioma 
luust not be forgotten, as it emphasises the necessity for vigilance. 

Treatment must be directed in the first instance to the regulation of 
the diet and habits. Food must be plain and wholesome. Alcohol — 
especially spirits — and smoking should be given up. The teeth must be 
attended to if in any way rough ; if artificial, they may require readjust- 
ment. Regular and scrupulous cleaning of the teeth must be insisted 
upon. 

• I^yspepsia and qppecially constipation must be removed. Finally, 
mouth -washes containing tincture of myrrh, weak carbolic lotion, or 
e orate of potash should be used; and ulcers are to be painted with a we%k 
so ution of sulphate of copper, nitrate of silver, or chromic acid (gr. x. ad 5 j.) 
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In cases where syphilis is suspected it may be well to begin withithe 
administration of iodide of potassium or mercury ; but if no improvement 
take place they should not be long continued, these drugs seem to 
have an injurious effect in some non-syphilitic cases (2). 

Acute oedema (urticaria) of the tongue. — One of the occasional 
phases of urticaria, resulting from alcohol, shell-fish, and other poisons, is 
a rapid and extensive swelling of the tongue, not infrequently associffted 
with oedema of the aryteno-epiglottidean folds. This particular symptom 
usually appears only in those patients who are prone to urticarial attacks. 
The buccal urticaria may, however, precede skin urticaria, and hence 
mistakes in diagnosis may easily occur. It often “ migrates ” from the 
throat to the nasal mucous membrane and thence to the eyelids, and may 
extend downwards to the oesophagus, bronchi, and even to the stomach. 
Fortunately the swelling, though very rapid and considerable, and hence 
dangerous from its liability to produce suffocation, partakes of the usual 
transitory nature of urticarial oedema, and lasts from a few hours only 
to twenty-four at the longest. The swollen tongue block^ the moutli 
and protrudes from it, and gives rise to the same discomfort, difli- 
culty in speaking, eating, and breathing, as is present m cases of acute 
glossitis. 

Prompt treatment is necessary ; a powerful purge, such as a drop of 
croton oil, should be given at once, and an astringent cocaine paint (5 per 
cent) should be applied. If this do not suffice, the protruding tongue 
must be leeched, or it may be scarified ; and if there appear to he 
laryngeal obstruction, the same process may be applied to the false-cords 
— if they can be reached. But the possible necessity of tracheotomy 
must never be lost sight of, as the condition is certainly dangerous to " 
life. 

Leukoplakia. — (Leukoplasia oris ; Leucoma ; Ichthyosis of tongue ; 
Psoriasis of tongue \ Keratosis ; Tylosis ; Smoker’s patch.) 

This chronic affection of the tongue resembles chronic superficial 
glossitis in many ways, and in microscopic anatomy indeed some of the 
milder cases are indistinguishable from that affection; but the more 
marked cases are characterised by an actual thickening instead of a thin- 
ning (as in chronic superficial glossitis) of the papillary layer of the 
epidermis. 

jEtiology , — Leukoplakia is usually due to some long-continued local 
irritation, such as the constant use of a glass-blower’s pipe, the stem, 
of a tobacco pipe or the stream of smoke issuing therefrom, a badly 
fitting artificial teeth-plate, strong spirits, highly seasoned foods, and, 
lastly,® to syphilis. The disease is much more common in men than m 
w^)men. 

Symptoms . — The appearance presented by this affection is somewhat 
variable. The tongue is the part most usually affected, but the mucous 
membrane of the cheeks opposite the line of junction of the teeth, or the 
iq^ide of the lips, may also be attacked. This condition may be genera 
or limited to the papillary area. The tongue may be smoother than 
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naUiral, and th© mucous mombrane of a dolicatc bluish whit© app©aranc 6 , 
quite supple and soft ; or the afSscted area may appear as if daubed 
with a smudge of dirty, white ^aint with sharply-defined edges. This is of 
appreciable thickness, and projects above the surface of the tongue. In 
some spots this coating may appear as if rubbed through, the surface then 
beifig red, raw, and very tender, as is the surrounding mucous membrane. 

•On the other hand, this change may be much more restricted and 
confined to a spot on the front of the dorsum, where the stream 
of smoke from a cigar or pipe impinges. This local affection has 
therefore been called “smoker’s patch.” The patch is J to ^ inch long 
and I to I inch broad : at first it is smooth and red or livid, or pearly or 
bluish white in colour; afterwards it becomes covered by a yellowish white, 
thin crust, which gets gradually thicker and then peels off. This process 
repeats itself again and again. If the patch spreads it merges into the 
condition of general leukoplakia. 

The course is very chronic in all cases, and if the afifection bo 
extensive recovery is very unusual. This is partly due to the fact that 
the patients are seldom seen early, as they feel so few subjective symptoms. 
The chief dangeft is the liability to epithelioma ( 24 ), which is certainly 
considerable. 

Pathology . — There is at first a local liyperaemia followed by infiltra- 
tion of the superficial layers of the corium with small cells. The papilhe 
arc flattened, and the epithelium becomes thickened and opaque. The 
patches are at first scarcely raised above the surface of the surrounding 
mucous membrane, bii^ if chronic they may become considerably raised 
and even fissured and warty. The likeness to chronic superficial glossitis 
»is obvious, and probably leukoplakia should be regarded as a form of that 
affectidn. 

Diagnosis . — The appearance is sufficiently characteristic, but scars 
Teft by chronic syphilitic affections of the mouth are rather difficult to 
distinguish from true leukoplakia. Scars, however, are more stationary 
both in site and character, and there will be more evidence of antecedent 
ulceration. Smoker’s patch and mucous tubercle sometimes resemble each 
other rather closely. The position and the more rapid formation of 
mucous tubercles distinguish them from leukoplakia. 

Treatment consists in lessening smoking, and in bad cases stopping 
Jt ; and also in avoiding irritating ingesta, such as alcohol and spices. In 
.local “ smoker’s patch ” the pipe should always be held on the opposite 
mouth, and any source of irritation, such as decayed teeth or 
ul-fitting plates, must be removed. 

Tv. gG^^eral health must be attended to and the bowels kept regular, 
ho tongue may be painted once to four or five times daily, according 40 
e severity of the case, with chromic acid (gr. v.-x. ad gj. of water) or 
w;th a solution of almn (gr. ij. ad 5 j-) ] or an alkaline wash, such as borax 
01 bicarbonate of soda, may be used. Mel boracis is sometimes useful. 

course if there be any evidence of syphilis iodides must be given 

also 3 , 6, 40). 
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Ulcerations of the tongue. — Under this heading may be included 
simple and traumatic ulcers, aphthous ulcers, mercurial ulceration, and 
the ulcerations of tubercle, lupus, syphilis, and ^cancer; but it would 
be beyond the scope dt this article to do more than mention the last 
four varieties, which are dealt with more fully in surgical text-books. 

The tongue from its position is obviously very liable to injW}^ 
and ulceration ; and it will be found that the immediate caus^ of 
almost every form of ulceration is injury of some kind or another. 
Among the usual sources of injury may be mentioned carious teeth, ill- 
fitting artificial teeth -plates, biting the tongue, and hot or corrosive 
liquids. 

Simple ulcet's include various superficial ulcers, mostly due to traumatic 
causes such as those mentioned above ; but they are specially prone to 
occur in persons suffering from chronic superficial glossitis, and it is the 
occurrence of these ulcers which is the chief annoyance in this affection. 
They are . characterised by their smooth, red, glazed surface and their 
chronic course. They are irregular in shape and often very painftll. 
Their treatment has been sufficiently described under the heading of 
Chronic Superficial Glossitis. * 

Another variety of the simple ulcer is the dyspeptic or catarrhal ulcer^ 
which usually affects the tip of the tongue. It has no definite shape, but 
is always red and irritable, while the rest of the tongue is coated with 
white fur. Its connection with dyspepsia is by no means invariable. 

Small circular ulcers^ resulting from the breaking down of vesicles and 
pustules, are also found at the tip of the tongue > they arc characterised 
by extreme tenderness. In children, usually, but also in alcoholic 
adults, or those enfeebled by disease, similar ulcers are sometimes found >1 
on each side of the fraenum linguae. 

Aphthae, affecting the tongue, have been referred to under the head of 
Aphthous Stomatitis. 

Those traumatic ulcers which occur in a healthy tongue from definite 
injuries usually affect the tip or border, are of varying length up to i or 
f inch, and are covered with shreddy slough. The edges are sharply cut, 
and the surrounding tongue tissue is oedematous, which gives to the ulcer 
an eroded appearance. The tongue is furred and the breath offensive. 
The diagnosis from syphilis, tubercle, and carcinoma is often difficult, but 
it is less so when the affection is part of a general ulcerative stomatitis. 

Another form of traumatic ulcer is that occurring on the fraenum in. 
cases of whooping-cough. It is purely mechanical in origin, and is pi’0“ 
duced by the contact of the under surface of the tongue with the lower 
incisofs, when it is protruded during violent cough. These ulcers, there- 
fore, are never found in infants before dentition. They occur in about 
30 per cent of the cases. 

Ulceration as a result of mercurial poisoning has ] 5 een already referred 
to under Diseases of the Mouth. It may occur either in patients taking 
n^ercury, or in workmen using the metal for their trade. There is some- 
times rather extensive superficial ulceration, not only of the tongue, but 
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of yie gums and cheeks as well. The breath is extremely foetid, and 
gfilivation is marked. Cessation of »the poisoning is soon followed by 
recovery. 

In sprue or psilosis (27, 44, 45, 48) ulceratioh of the tongue occurs. 
The recognition of the specific nature of this ulceration is by no means 
easy, as the cases are so rarely seen in England, and the ulceration 
closely resembles oth^r forms of stomatitis. As the affection is dealt 
with at length in this volume (art. “ Sprue ”) it is only necessary hero 
to describe the appeal^nces which may be met with in a patient who has 
been subject to previous attacks, and has been invalided to Europe on 
this account. 

The tongue may be furred at first, but this is soon followed by 
denudation and destruction of the papillae, and a smooth, glossy red 
surface, occasionally fissured, is left, which is intensely sensitive to hot 
arrid pungent liquids. The lower lip and cheeks near the angle of the 
mouth are often raw, tender, and covered with abrasions, leaving on 
rdtovery opaque thickening of the mucous membrane which is liable to 
crack. There is considerable tendency to recurrence. 

Tuherculmis ulceration of the tongue is rare, perhaps not quite so rare 
as is sometimes stated, owing to the difficulty in distinguishing it from 
the more common conditions of syphilis and cancer. Tuberculous ulcera- 
tion here is usually secondary to tubercle elsewhere. The ulcer is 
gi’anular, pale in colour, and flabby in appearance ; it is covered with 
yellowish gray mucus, and the edges are bevelled or sharp cut : the out- 
line is often oval, and, » the borders sinuous ; the adjacent parts of the 
tongue are slightly swollen and pale ; this pallor is very characteristic. 
•A recent tuberculous ulcer is superficial, but an old one is deep. The 
tongue* affected with this disease is slowly eroded. Men are more often 
attacked than women. 

The tuberculous ulcer must be distinguished from the syphilitic by the 
shallowness, the smaller degree of new growth, and the greater enlarge- 
ment of the lymphatic glands in the former ; from cancer, by the greater 
pallor of tuberculosis, the oedematous but not indurated condition of the 
surrounding tissue, and the presence of tubercles in the margin, forming 
small yellow spots. Tuberculosis tends also to occur in younger persons. 

Lupus of the tongue is very rare, and is usually secondary to lupus 
of the face. It has the uneven nodular appearance peculiar to the 
.disease, and is often associated with lupus of the pharynx and larynx. 

I shall refer very shortly to the manifestations of syphilis and cancer 
of the tongue, as they concern the physician in considering the diagnosis 
of ulcers and nodules which may come under his notice. 

Prirmry syphilitic ulcers are very rare, but when they do occur the Ijp 
of the tongue or the lips are the usual sites. The ulcer is small, pro- 
iqinent, and hard, aijji the submaxillary glands are usually enlarged. 

Secondary syphilitic ulcers usually result from breaking down of pre- 
existing mucous patches, situated on the tip or edge of the tongue, and 
exposed to injury by the teeth. The ulceration takes the form of® a 
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winding, crack of some length, the rounded border of which is rated, 
white and Smooth, whilst the surrwnding mucous membrane, for some 
quarter of an inch, is red. There is seldonfi any aptive inflammation, even 
about the deeper ulcers. In secondary syphilis cracks and Assures also 
occur along the borders of the tongue from rubbing of the teeth ; these 
are often very painful and distressing. The diagnosis largely depends 
on the absence of inflammation and the evidences of syphilis elsewhepe. 

Tertiary syphilitic affections are not dealt with in this place. The usual 
rules for the treatment of constitutional syphilis must be carried out; 
locally applications of chromic acid solution (gr. x. ad 3 ]’.) by a camel’s 
hair brush three or four times a day will bo found to give great relief. 
Improvement rapidly takes place. 

The earliest stage of cancer is very often hidden in previously existing 
benign growth ; but if it begins anew it takes the form of a blister oi' of 
a pimple, which breaks and produces an excoriation soon passing into -a 
definite ulcer, which is often slightly raised. This does not heal l>ut 
slowly enlarges with marked induration of the base and secondary enlarge- 
ment of the submaxillary glands. Its diagnosis and treatment rather 
concern the surgeon. 

Wandering rash. — (Geographical tongue ; liiiigworm of the tongue ; 
Lichenoid ; Circular exfoliation ; Pityriasis of the tongue ; Eczema of the 
tongue ; Desquamative syphilide of the tongue ; Marginate exfoliative 
glossitis ; Circulus or Annulus migrans.) 

The very multiplicity of the names given to this affection show how 
much difficulty has been felt in determining it^s nature. It was first 
described by Bridou and Gubler about 1872, but little attention was 
paid to it until the last few years, during which time several investiga-i 
tions have been made into its causation and pathology (4, 7, 20, 23). 
Even now the causation remains unknown. ^ 

Symptoms . — The affection is a somewhat rare one, chiefly affecting 
children ; especially those that are weakly and subject to digestive disturb- 
ances. The course of the disease is usually as follows : — A small patch 
about the size of a pea — smooth, red, and on the same level as the tongue 
surface or slightly raised — appears on the dorsum towards the tip. This 
quickly spreads peripherally and forms a circle or oval, leaving the centre 
smooth and slightly red, whereas the border is yellow and of a definite 
outline. Several patches usually occur at the same time, and often have a 
somewhat symmetrical arrangement. ‘ In the course of four or five days the 
circle or circles may have reached the edge of the tongue and crept ovei 
the edge on the under surface. Then only the segment of a circle is 
apparent on the dorsum. When there are several circles, as they increase 
ir^ diameter the}’^ intersect, but in this case the segment of the less de- 
finitely marked circle disappears as it meets its neighbour. The outline 
is not always strictly circular, but may be wavy or indented. There nnjy 
be secondary circles within the primary. The circles contract and dis 
appear even more quickly than they appeared, but they are extreme y 
a^t to recur. 


DISEASES OF THE MOUTH 


35 * 


Pathology. — This affection, from its superficial likeness to tinea ton- 
sftrans, has been supposed to have % parasitic origin, but Ihere is no 
evidence of the presencf of any specific parasite other than those usually 
found on the surface of the healthy tongue. * 

Dr. Dickinson (14) describes the anatomical changes as follows: — The 
outer ring presents long papillae, which are tipped with horny epithelium, 
aiid^ften surmounted with the vegetation common to the coating of the 
tongue. The central bare part displays papillae which have become 
denuded, generally down to the Malpighian layer, with complete loss of 
superficial epithelium. The deepest part of the Malpighian layer remains, 
hut its cells are elongated. Below this there is much vascular injection 
of the corium and abundance of extruded leucocytes. These arc most 
numerous in the central bare part of the patch, but they occur also to a 
less degree under the surrounding ring. The Malpighian layer shows 
general overgrowth, especially of the papillae. Thus the change appears 
to belong essentially to the corium, not to the exposed surface ; and to 
ortginatc in the blood-vessels rather than in the epithelium, the changes 
in which are secondary to those beneath. The visilde part of the disease 
appears to be on^ or more rapidly expanding foci of inflammation, or at 
least of injection and extrusion, which begin in the subepithelial part of 
the skin and carry superficial changes in their wake. The appearances 
when looked at minutely are more suggestive of some passing disturbance 
belonging to the blood-vessels than to a parasite, of which the nidus would 
presumably be in the epithelium. The bilateral symmetry, which is 
occasionally exact, is si/iggestive of a constitutional origin rfither than a 
local one. Parrotts account of the microscopical anatomy is nearly the 
dsame ; though ho seems inclined to ascribe a syphilitic origin to the 
disease," apparently on insufficient grounds. The present view is that the 
disease is either of central nervous origin, or is due to some constitutional 
cause akin to that producing the dyspepsia and other associated con- 
ditions 


There may be said to bo a complete absence of .^ymjgJLgms due to the 
affection itself, although salivation and itching have been recorded. The 
course of the disease is chronic, and there is a great tendency to recur- 
rence ; but this seems to wear itself out, as the disease is so much more 
common in children than adults, and yet has no effect in shortening life. 

The appearance of the disease is so characteristic, and the restriction 
to children so usual, that there is rarely any difficulty in diagnosis. 
Mucous tubercles and leucoma are the only two diseases which might be 
confused with it. 


The constitutional treatment must be tonic and strengthening, arfd any 
5 yspepsia or constipation present must be attended to. Locally, all thg.t 
necessary is the application of some mild astringent lotion containing 
Uni, or tannic acid or some emollient application, such as borax and 
or chlorate of potash, which is best taken in the form of lounges. 
1 tongue (Nigrities; Parasitic glossitis; Lichenoid; 

P y la) is a rare affection, but perhaps it occurs 
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is supposed ; it produces no discomfort, and may easily pass unnoticed l)v 
the patient.' «• • 

Symptoms . — It consists of a discoloration, l^^lack at the centre and 
shading off to brown at the edges, which is situated in the middle of tlu* 
dorsum, in front of the circumvallate papillae. It begins as a small 
patch and then spreads over the greater part of the dorsum. This"pro- 
cess may take some three or four weeks, or it may last much loffger. 
After a time the coloration gradually disappears from the periphery 
towards the centre, and there is often some subsequent desquamation. 

Pathology . — On the nature of the affection there has been a good deal 
of dispute (22, 36, 39, 42, 43, 46). Mr. Butlin (8) regards its origin as 
parasitic, whereas Mr. Hutchinson (25) believes the condition to be almost 
always duo to intentional deceptive staining. Very possibly there may be 
instances of the latter kind among hysterical subjects, but some of the cases 
reported are unquestionably of a parasitic nature. In these the filiforfn 
papillae are elongated, and there is an accumulation upon them of micro- 
coccus spores of the kind usually present on the tongue. These add*to 
the size and length of the papillae, whilst the hair-like projections consist 
of epithelial cells piled upon each other, with colonies of micrococci 
between them. Mr. Butlin suggests that they may produce a pigment 
which gives them their blaclc colour, such pigment formation being a 
well-known property of certain micro-organisms. 

The patients are usually out of health, often old and feeble ; tonic 
treatment^ therefore, is necessary. Locally, applications of 10 per cent 
solution of salicylic acid or perchloride of mercury may be painted on the 
tongue, or peroxide of hydrogen may be tried. But the affection is apt 
to prove very obstinate. 

The appearance of the tongue in health. — It is necessary to dis- 
cuss shortly the varying appearances of the tongue as looked at froip 
a physician^s standpoint, and as used by him as indications of the 
constitutional state of the patient. For this purpose a brief account 
of the appearance of the tongue in health must first be given. This 
is very variable in different persons, and in the same person at 
different times — so much so that no definite standard can be established. 


The tongue should be firm, and neither too broad and flabby, nor too 
sharp and pointed. The movements should be thoroughly under control, 
and the tongue should bo protruded sharply, without tremor, and in the 
middle line (the accurate median position being, however, dependent to 
some extent on the state of the teeth). The tongue and mouth should bo 
moist. Its colour should be pink, and the shape of the papillae visible, the 
fiUforfii papillae being each surmounted by a delicate tipping of fur, of 
gray or yellowish colour ; or this coating may be more general. This fui 
is a perfectly normal condition, and is always present in adults after the 
mouth has been at rest for a time, as, for instance, on waking in the 
morning. In infants, however, it is nearly absent, no doubt because the 
filiform papillae are not yet developed. On the nature of this “ fur 
“^coating” there has been a good deal of discussion; and even nov' 
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two# eminent authorities, Dr. Dickinson and Mr. Butlin (9), are not 
(fTiite agreed as to the share of the various elements in its* production. 
The microscope shows ^hat on the surface of the tongue there is always 
a, variable amount of epithelial debris and food rehiains ; but besides this 
there is also some parasitic growth — of micrococci chiefly, but also of 
l)acillus subtilis — which is specially attached to the summits of the filiform 
papttljB. Dickinson maintains that the epithelial element predominates ; 
whereas Butlin considers the micro-organisms to be the most important 
constituent, and that they increase in number as the fur thickens, whereas 
the epithelial element decreases. Certainly the conditions under which 
fur increases — tongue-rest, warmth and moisture — coincide with the 
conditions generally favouring bacterial growth. In certain cases the 
furring may be confined to one side of the tongue ; this is usually due 
to defective movement on that side, as in hemiplegia ; or to a jagged 
tooth irritating one side of the tongue. Possibly in some cases the 
phenomenon may depend on unilateral nerve influence. 

• Dr. Dickinson (15), in his Lumleian Lectures delivered in 1888, has 
so fully analysed the varieties of fur that I think a short summary of his 
remarks will bo useful. He divides the appearances as follows : — Stippled 
or dotted tongue ; an exaggeration of the normal condition, generally due 
to mere want of use (such as is caused by taking liquid diet, the influence 
of which on furring is very great), not to pyrexia ; present in local or 
organic disease. Stippled and coated ; here both the filiform papill® and 
the intervals between them are covered with fur. This occurs with 
increased pyrexia and# commencing depression. Coated and plastered 
tongues; in the first there is a continuous layer, in the second a super- 
«abundant coat of fur, which is of a dirty white, gray, or yellowish colour : 
this may thin off at the edges, or break away abruptly. In the plastered 
tongue the fur, at first white, gradually becomes dirty and brown, and if this 
state continue it becomes dry. The saliva is deficient. As the fur increases 
the papillge become elongated, partly from overgrowth and partly from 
want of use. In the strawberry tongue the same condition exists, but the 
fungiform papillae are especially hypersemic and, being free from fur, 
sUiiid out prominently. The tAvo latter tongues occur in acute and febrile 
diseases, such as acute rheumatism, pneumonia, and acute infections ; and 
the last form is seen especially in scarlet fever. The furred or shaggy tongue ; 
here the filiform papillae project markedly, and on their tips, especially in 
^he front of the tongue, there are broAvn spots ; while the central and back 
parts are covered Avith irregular pointed masses or brown crusts, Avhich give 
the whole tongue a shaggy, rough appearance. The tongue is generally 
dry and the saliva deficient, which results in a hardening of the filr and 
consequent protection of the papillae. This is a later stage of the 
preceding conditions ; it signifies prostration is increasing to an ex- 
tcjit that makes the^ prognosis grave. If no improvement takes place 
passes into the inenmsted, dry and bt'own tongue^ where the intervals 
i)etween the papillse are filled up, and the tongue appears covered with 
^own, dry incrustation which is broken and fissured irregularly. At the 
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same time similar incrustation takes place on the teeth, producing • 
“sordes.” ^he deposit on the tongue fills the intervals between tlTe 
elongated papillae, and also covers them with a uijiform layer, which mny 
be as much as a quarte^ of an inch thick : it consists of epithelium and 
much parasitic growth, which is made up partly of micrococci and partly 
of oidium albicans, mixed with indefinite debris. The brown colour is 
chiefly due to dryness, from deficiency of saliva and oral respiration but 
is partly the result of staining by swallowed liquids. This appearance is 
coincident with more severe depression, such as is present in the later 
period of enteric fever and the comatose state ; and it is even of more 
serious import than the shaggy tongue. 

The incrusted tongue may become rerf, smooth and dry, or even actually 
hare. The dry crust, being imperfectly attached to the epithelium under- 
neath, wears off and breaks away, leaving a red, dry surface beneath, 
covered with a thin translucent membrane which gradually spreads over 
the whole tongue. This soon becomes fissured by fine lines. At the 
same time the underlying corium is inflamed, and in places remains 
actually exposed. This may occur over a considerable extent of surface, 
and is then apt to be the seat of the growth of such fungi as the oidium 
Saliva is here usually absent. ^ Such a tongue occurs in patients who are 
extremely prostrate, especially where there is much suppuration. The 
prognosis is extremely unfavourable. 

The appearance of the tongue and its varieties of fur must rather he 
regarded as an index of the general bodily state than as a proof of the 
existence of any particular disease. For although there are not a few 
diseases each of which is associated with a peculiar aspect of the tongue, 
yet the peculiarity is not invariable, and identical appearances may bci 
found in two or more diflerent affections. Hence we are not justified in 
drawing more than somewhat general conclusions from the coatings of 
the tongue. As an illustration of this may be mentioned the “ straAV- 
berry ” tongue, which is often looked upon as distinctive of scarlatina ; yet 
it actually occurs, in quite as definite a form, in many cases of pneumonia. 

So again there is no definite connection between changes of the tongue 
and disorders of the stomach and bowels. The most severe stomach 
affections and the most prolonged constipation may be associated with a 
perfectly clean tongue. Diarrhoea, on the other hand, rapidly produces 
marked furring. This is probably^ dependent on the dehydrating effect 
of purging, and acts in the same way as does the deficiency of saliva in 
the febrile state. In fact this dryness of the*mouth and the increased 
body-heat are the most important factors in the tongue-coating of fevers ; 
promoting as they do, particularly when helped by the quiet of the 
mouth, the growth of the various micro-organisms which form the bulk of 
the fur. The influence of the nervous system on the secretion of sali^i^^5 
the mouth -breathing of coma and of nasal obstruction, must not ho 
forgotten. 

^ Nervous affections of the tongue. — These conditions usually occur 
as mere symptoms of general maladies, and will be described under those 
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respective heads; but they may be summarised here for the sake of 

cftiivenience. » 

The nerve mechanism of the tongue may be affected in the motor, 
sensory, or gustatory branches. 

— Involuntary spasms of the genio-hyoglossus occasionally 
occur which result in uncontrollable protrusion of the tongue. This 
colics on suddenly, started usually by the act of eating or drinking, and 
is repeated at fairly regular intervals of some minutes. The condition 
IS rare, but is apt to persist for some considerable time, and causes 
much distress. After some weeks it passes off, either without treatment 
or under the influence of tonics, galvanism and change of aii\ 

General convulsive movements of the tongue and mouth are sometimes 
l)rought on by attempts to speak — an exaggerated form, in fact, of stammer- 
ing. These occur most often, but by no means always, in hysterical 
patients. The prognosis is good, but firm treatment is necessary, and 
prolonged silence (some weeks or months) has sometimes to be enforced, 
anti graduated and methodical speaking exercises always. The general 
health must ^so be attended to. 

The irregulai^ jerky movements of the tongue in severe cases of 
chorea, and the spasm of the tongue and jaw in tetanus, need only be 
mentioned. 

Paralysis of the tongue — unilateral or bilateral — not infrequently 
occurs as a result of serious organic nervous disease, the seat of the lesion 
being usually central, as in cerebral haemorrhage, tumours, embolism, 
progressive muscular atrophy, and bulbar paralysis. The extent and 
nature of the paralysis entirely depend on the nervous lesion. Uni- 
iateral paralysis occasionally results from hysteria, and may then be 
associated with hemiansesthesia. 

Total organic paralysis of the tongue is a most distressing affection, 
on account of the extreme difficulty in masticating and swallowing food ; 
usually it is rapidly fatal. 

The tremors of certain forms of poisoning — such as alcoholic and 
mercuric — and those of paralysis agitans, spastic paralysis, and general 
paralysis of the insane, require mention only. As a result of some central 
nervous affection, and more rarely of disease of the peripheral trophic 
nerves, atrophy of the tongue may take place, either equal in degree on 
the two sides, or unilateral 

. Sensation . — Hyperaesthesia of the* tongue may occur under the same 
conditions as of any other part of the body ; and occasionally neuralgic 
pain is confined to the tongue. In these cases usually one-half of the 
tongue only is affected. The cause is generally obscure, but may be 
extrinsic irritation from carious teeth or necrosed bone. The pain is sp 
severe, and treatment so unsatisfactory, that surgical measures, such as 
str.etching or excision pf a portion of the nerve, have been found necessary, 
lu the slighter cases local applications, such as cocaine or counter-irrita- 
tion, have sufficed. , 

Local morphia injections have also been tried with success, but are 
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open to the standing objection of the danger of inducing morphia-habit > 
Galvanism applied systematically ia sometimes useful. 

Anaesthesia is rare ; when it does occur *it is urplateral, and is usually a 
symptom of hysteria. ' 

Paraesthesias — usually burning sensations — are present sometimes m 
women at the time of the climacteric, and epileptic auras also may lake 
this form. * 

The special sensation of taste may be lost through failure in conduct- 
ivity of either glosso-pharyngeal, gustatory, trigeminal, or chorda tympaui 
nerves. Its degree varies according to the nerve affected, but the fore 
part of the tongue usually suffers most. The chorda tympani is the nerve 
most commonly affected. 

The loss of taste may also be secondary to loss of smell from various 
nasal affections ; but in this case the qualities of bitterness, saltness, and 
sweetness can usually be detected; the flavour or bouquet which 'is 
dependent on concurrent smelling is however lost. Loss of taste often 
occurs as an after-symptom of influenza. * 

Gustatory paraesthesia occurs sometimes in facial paralysis, and is a 
common symptom in insane patients, particularly of the* melancholic type. 

But a very short reference is necessary to the following affections of 
the tongue, which are more especially surgical : — 

Hypertrophy of the tongue, or macroglossia, is usually a congenital 
affection due to an overgrowth of the connective tissue and a dilatiition 
of the lymph spaces ; it is, in fact, a local elephantiasis, and not a true 
hypertrophy at all. It occurs not infrequently in cretins. 

Adhesions of the under surface of the tongue and shortness of th(?» 
fraenum {tongue-tie) are congenital defects. The latter is vulgarly believed 
to be a common affection, but is really a rare one. The cause of the 
inability to suck, Avhich makes the nurse consider the child tongue-tic3, 
is usually to be sought in nasal obstruction, due perhaps to adenoids, or 
to congenital syphilis. 

Various forms of cysts occur ; mucous, on the dorsum of the tongue, 
from occlusion of some mucous gland and accumulation of the secretion : 
hydatid, rare, but, when present, near the mesial line in the muscular 
substance ; the tumour is tense and the fluid has the usual characters. 

Chronic abscess is also rare ; its development is slow, the tumour is 
smooth, rounded, not translucent or painful, and can best be diagnosed 
by incision. * 

Ranula is a smooth swelling, usually unilateral, on the under surface 
of th€^ tongue near the fraenum, having a deep bluish tint, translucent and 
fluctuating. Its course is chronic, and it is due either to dilatation of 
Wharton’s duct or to expansion of the acini of a mucous gland. 

Deimoid cysts are much rarer, though they qccur in very simijar 
position to ranula. When large, however, they project into the neck 
more than ranula does. Their contents have the characters usual in such 
tumours. 
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Actinomycosis occasionally affects the tongue. 

The inno(^nt tumours found in the tongue are the follo\^ung, most of 
them somewhat rare : jLipomd, fibroma, chondroma, osteoma, papilloma, 
adenoma (very rare), angioma ; and the malignaht, sarcoma (very rare), 
and carcinoma (already referred to, and of course far more common). 
Sy^ilis in its later stages also gives rise to tumour-formations. 

dThe differential diagnosis and treatment of these various affections 
will be found in the surgical text-books (2, 3, 5). 


Affections of the Salivary Glands 

Hypersecretion of saliva, or ptyalism, is now a less common condition 
than it was formerly, when mercurial treatment was not considered com- 
plete until salivation had been produced ; for mercurial poisoning is 
certainly the most common cause of ptyalism. 

• The amount of saliva normally secreted in twenty-four hours may be 
put at one to two quarts, whereas hypersecretion may amount to even as 
much as five qua!*ts : but the character of the saliva under these circum- 
stances is much altered; the solid constituents do not increase pro- 
portionately, and after the excessive secretion has continued for some 
time, the specific gravity may fall from 1006 (its normal degree) to 1001 
or 1002. Hypersecretion is a most distressing condition, as, if at all 
severe, the patient is unable to swallow all the saliva, and is obliged to be 
constantly spitting it cjit ; during sleep it dribbles from his mouth on to 
the pillow. 

• With regard to mercurial salivation individuals show a marked 
idiosyrferasy ; some persons tolerate large doses for a long period, 
whereas in one case under my own notice a single dose of 3 grs. of blue 
pill set up salivation lasting two days. Infants seem to tolerate pro- 
portionately larger doses than adults; this may be due to the slight 
degree of development of their salivary glands. Other drugs producing 
salivation are iodide of potassium, arsenic, copper, and pilocarpine; the 
last named possesses the power, when given hypodermically, of producing 
immediate and most uncomfortable salivation. Various extrinsic irrita- 
tions from such organs as the liver, spleen, and genital organs arc stated 
to produce it occasionally, and it sometimes occurs as a symptom of the 
early stages of pregnancy, and may even persist until delivery (35). 

Dentition in infants and ulcerative stomatitis often result in salivation. 
It is a, frequent and distressing symptom in small-pox (19), and the hyper- 
secretion of viscid saliva in hydrophobia is most distracting to the pl&tient. 
In bulbar paralysis, and the stuporous form of melancholia occurring 
young adults, dribbling of saliva is a very characteristic symptom ; 
ut it is questionable^ in these cases how far it is due to real over-secretion 
^oid how far to mere OTerflow. 

I^iminished secretion (aptyalism, xerostomia). — Certain persons 
or from a constant insufficiency of saliva, though there be no obvious 
VOL in ^ ^ 2 a 
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disease of the salivary glands, or any ascertainable cause, unless it 
as a consequence of fright or shock, oc? in the course of hysterte. The sam^ 
symptom occurs in diabetes and in the more' severe febrile states. Accord- 
ing to Dr. Dickinson (lb), the more pronounced degrees of tongue-coatintr 
with dryness are chiefly due to the absence of saliva, and not to the drying 
influence of oral respiration. In proof of this statement Dickinson 'fr^_ 
quently catheterised the parotid duct to ascertain the amount of saliva 
secreted, and where the tongue was dry, ho invariably found a great 
diminution in the quantity. He quotes some interesting cases bearing on 
this point. The influence of the nervous system is well shown by the dry 
mouth of persons who are in a state of nervous tension under circum- 
stances of danger or anxiety. The “ordeal by rice'’ of Eastern nations 
is an instance in point. 

The condition may continue — when it occurs independently — for 
some months or even years, and treatment is extremely difficult. Pdo- 
carpine may be given by the mouth gr. several times daily), or 
galvanism over the glands may be tried. Frequent oily or mo^it 
applications to the tongue afford temporary relief. 

Inflammation of the salivary glands. — The salivary glands are 
liable to inflammation which may be of a specific nature, or metastatic 
in origin. The specific inflammation is called “Mumps,” and will be 
discussed under that head ; but it is as well to mention that though it is 
called Parotitis the other salivary glands as well as the parotid are 
usually affected. 

In metastatic parotitis the inflammation is mtire strictly confined to 
the parotid gland. The term “ metastatic ” is, however, not a good one, 
as the inflammation is not complementary to that of any other organ, .1 
but merely occurs as a symptom or complication of certain other mkladies. 
The list of such diseases is tolerably large. Various fevers — scarlatina, 
enteric, typhus, and rheumatic ; pyaemia, pneumonia, peritonitis, an(l 
phthisis; gout ( 28 ), ovariotomy and catheterisation; gastric ulcer, especially 
when rectal feeding is resorted to ; dysentery, and intestinal obstruction 
are the chief of them. 

This form of parotitis differs from mumps both by the limitation 
the parotid gland — usually, indeed, to one parotid only — and in its course, 
which is almost always towards suppuration. If an abscess form and 
left unopened, the pus is apt either to break into the external auditory 
meatus, or to burrow somewhat deeply into the pterygoid region 01; 
between the fascise of the neck. The treatment, therefore, consists m 
early incision when any sign of suppuration appears to exist; but 
poulticing, belladonna fomentations, ice-bags, or leeches may first be 
t^:ied. It is a serious complication, but not so serious when occurring 
late in the disease, or during convalescence, as at any earlier stage. 

It seems likely that the origin of this curious coijidition is to be sought^ 
in some cases at least, in the diminution of the secretion of saliva caused 
by the absence of buccal stimulus ; its frequency in the prolonged rectal 
feeding, necessary in severe cases of gastric ulcer, is an instance of this 
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c[iu«6. On the other hand, in some cases it is undoubtedly due to'^ the 
^kme cause as other pysemic abscesset. 

Among the surgjpal affections of the salivary glands salivary 
calculus may be mentioned— a concretion consisting mainly of carbonate 
aid phosphate of lime, and occupying any one of the salivary ducts, but 
most frequently that of the submaxillary gland— and salivary fistula, an 
opdhing in connection with the salivary duct on the surface of the check, 
usually due to some wound or abscess communicating with the duct. 

W. A. Wills. 
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DISEASES OF THE OESOPHAGUS 

A BRIEF description of the anatomy of the oesophagus, and a few rem^iks 
on the methods of examining the part, will not be out of place as a preface 
to a consideration of its diseases. 

Anatomy. — The oesophagus begins at the lower border of the cricoid 
cartilages on a level with the sixth cervical vertebra. The commence- 
ment of the oesophagus is six inches from the incisor teeth ; starting in 
the middle line it deviates to the left in the neck, but in the thorax 
returns to the middle line at the level of the fifth dorsal vertebra. 
Below this it inclines again to the left to pass through the muscular 
opening in the diaphragm at the level of the tenth dorsal vertebra. It 
enters the cardiac end of the stomach, opposite the upper border of tfie 
body of the eleventh dorsal vertebra, after a short abdominal course of 
half an inch. The distance from the stomach to the incisor teeth is 151 
inches. The oesophagus propqr is inches long, and is narrowed (i.) at 
its commencement; (ii.) at a point 2f inches lower down, marking the 
situation of the diverticulum which in foetal life passes off to form the 
lungs ; and (iii.) where it penetrates the diaphragm. 

In the neck the oesophagus is in relation in front with the trachea 
and the left lobe of the thyroid gland, while -^he recurrent laryngeal 
nerves run in the groove between the trachea and the oesophagus. Later- 
ally it is in relation to the lobes of the thyroid gland and the commoup* 
carotid arteries, especially on the left side. Posteriorly it is only separated 
from the bodies of the vertebrae by fascia and the longus colli muscles, and 
is therefore easily displaced by an abscess in connection with caries of the 
spine. 

In the thorax the trachea, left bronchus, bronchial glands, pericardium, 
and left auricle are in front. Laterally it is in relation with both pleura*, 
more especially the right. The plexus gulae is on its anterior surface, and 
the left and right vagi respectively in front and behind. The aorta lies 
to the left of the oesophagus above, and crosses behind it to reach its 
right side just above the diaphragnp. The thoracic duct, for the greater 
part of its course, lies behind and to the right of the oesophagus ; opposite 
the fourth dorsal vertebra it crosses behind it so as to lie on its left side 
in the superior mediastinum. Posteriorly the oesojjhagus lies on the 
bodie^s of the vertebrae and the right intercostal arteries. 

• The surface-markings of the oesophagus may be taken as extending 
from a point one inch above the vertebra prominens, to a point in the 
middle line rather below the level of the inferior ai^gles of the scapulae. 

The internal surface is covered with stratified squamous epithelium, 
?.nd is normally thrown into rugae. The muscularis mucosae separates 
this internal mucous coat from the loose submucous layer. Smal 
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ractmose glands are found in the submucosa ; they are more numerous in 
fhe lower third of the oesophagus. tThe submucosa, unlike* that of the 
rest of the alimentary^canal, 'does not contain any lymphoid tissue. It 
has been said that this peculiarity accounts for tlfe comparative immunity 
of the oesophagus from inflammation. 

*The outer longitudinal muscular coat is thin, and is in part connected 
wilJh the inferior constrictor of the pharynx above and the longitudinal 
muscular coat of the stomach below. The thicker circular coat is also 
connected with the inferior constrictor ; while below it joins the circular 
and oblique muscular coats of the stomach. The circular coat forms a 
sphincter for the cardiac orifice of the stomach. The tonic contraction of 
these fibres must be inhibited before the contents of the stomach can be 
vomited; ineffectual retching has been attributed to failure of this 
relaxation. Sometimes complete incompetence of the cardiac sphincter 
follows operations on the stomach, such as gastro-enterostomy ; so that 
food runs back into the oesophagus after being swallowed (9). 

• The lower half of the muscular coats of the oesophagus is composed 
of the smooth involuntary variety; the upper half contains striated 
muscular fibres which in the middle third become mixed with smooth 
fibres. ^ 

Externally there is a layer of areolar tissue. 

The sensory nerve fibres are derived from the superior laryngeal and 
pharyngeal branches of the vagus ; the exterior laryngeal supplies the 
upper part of the oesophagus with motor power ; the lower part is 
supplied from the plexus gulae. 

The arteries are derived from the aorta, and anastomose with oesophageal 
► branches of the inferior thyroid and coronaria ventriculi, and run in a 
longitudinal direction. 

^ The veins open into the azygos veins ; the anastomoses between them 
and the gastric veins may become greatly developed in cases of hepatic 
cirrhosis, and by rupturing may give rise to fatal hsematemesis. 

The lymphatics form a network in the submucous layer, and open 
into the posterior mediastinal glands. 

Methods of examining the oesophagus. — By external examination 
enlarged cervical glands, secondary to carcinoma of the cesophagus, may 
be felt; and their discovery would help to clear up any doubt as to 
the cause of dysphagia. A pharyngeal pouch may be felt to swell up 
• when food is taken, and can be emptied by pressure applied externally. 

Internal examination gives information as to the presence and 
situation of a stricture or foreign body. 

CEsophagoscopes and endoscopes have been described, but are*hardly 
ever used in practice. 

The two ordinary means at our disposal are : — 

•. (i.) The passage^/ an (esophageal tube oi' bougie . — The pharynx may 
first with advantage be sprayed with a 10 p.c. solution of cocaine. The 
bougie should be warmed and lubricated with glycerine, not with oil, 
which is very repugnant to the patient. The patient sits in a chair and 



36 ? 


SYSTEM OF MEDICINE 


the bougie is passed along the posterior wall of the pharynx into othe ' 
oesophagus. ' The bougie is very likely to be arrested as it passes into th'fe 
oesophagus behind the cricoid cartilage, about six , inches distant from the 
incisor teeth, without there being any morbid condition present. The 
patient should then be directed to swallow, in order to help the onward 
passage of the instrument. 

The point at which any obstruction is encountered should be ni^ed 
by measuring the distance from the incisor teeth. The distance from the 
incisor teeth to the stomach is at least 15i inches, and may be even 
more. 

By means of the bougie, spasm, stricture due to organic causes, and 
paralysis can be distinguished from each other. If, in the case of 
stricture, a bougie with a small depression near the end is passed, some of 
the growth, if it be a case of carcinoma, may be removed and examined 
microscopically and the diagnosis settled (4). 

It has been suggested (16) that a binaural stethoscope should he 
connected with a perforated oesophageal tube, and that in this w^y 
friction due to an early stricture may be detected. A stricture thus 
discovered in the early stage could be more satisfact*6rily treated by 
dilatation than in a later stage. 

(ii.) Auscultation of the oesophagus was first practised by Hamburger, 
and was described in this country by Mackenzie and Professor Clifford 
Allbutt. The oesophagus is auscultated from without while the patient 
swallows water or gruel. In order to employ this method the observer 
must make himself familiar with the characters oftthe normal cesophagcal 
sound. The rapidity, or rate at which the morsel is swallowed, can be 
timed by placing the hand on the hyoid bone. •' 

In organic stricture the sound of the passage of the morsel is much 
altered, prolonged, or transformed into a continuous and confused noise j 
in spasmodic stricture the sound is unaltered ; in paralysis of the gullet 
it is absent. 

Skiagraphs taken by means of the X Rdntgen rays have already been 
useful in demonstrating the presence and position in the oesophagus of 
foreign bodies, such as coins. It remains to be seen whether, on further 
elaboration, this method will be capable of showing the presence of new 
growths and of other morbid conditions, such as dilatation. 

Malformation. — Congenital malfoi'mations. — Congenital atresia. In 
this rare condition the oesophagus is divided into two parts. The upper, 
segment^ continuous with the pharynx, ends blinclly a short way above the 
level of the bifurcation of the trachea. The lower segment opens in a 
normal manner into the stomach, but takes its origin from the trachea 
alcove the bifurcation. At first sight this condition might be regarded 
as analogous to that of imperforate anus, and to be due to a failure 
of union between the stomodseum and the foregut.^ But Mr. Shattocjc 
has shown that it is in reality due to a secondary obliteration of the 
oesophagus occurring opposite the diverticulum from which the lower 
pdrt of the trachea and the lungs are developed. This explanation 
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IS supported by the fact that the pharynx is derived, not from the 
t)uccal invagination of the epiblast ^stomodaeum), but from 'the foregut. 
Infants presenting this malfdrmation are of course unable to swallow, 
and the amount of fluid vomited is the same as that taken. They die of 
starvation about the fifth day after birth. 

‘More extreme degrees of malformation have been met with in 
mofisters. 

The persistence of hranchud clefts may lead to a fistulous communica- 
tion between the pharynx and the exterior. The external opening is 
situated along the anterior border of the sterno-mastoid muscle, and is 
often associated with the presence of an accessory auricle. Either the 
internal or the external orifice may be closed. If both are obliterated 
the intervening portion may undergo cystic dilatation ; the contents of 
these branchial cysts are either mucoid or dermoid in character. The 
multilocular serous cysts of the neck (Hygroma) are not derived from the 
branchial clefts. 

• In rare instances carcinoma may arise in these branchial cysts. 

The branchial fistulas or pouches are, it is to be noted, lateral in 
position, and corftmunicate with the pharynx, not with the oesophagus. 

Acquired nmlf on nations — Pressure qmuches, — Ayn. : Oesophageal, pharyn- 
geal pouches, pharyngoceles, pulsion diverticula. Pressure pouches, 
though often called oesophageal, in reality arise from the lower part of 
the pharynx, just at its junction with the (esophagus. This is, however, 
a convenient place to describe them. 

A pressure pouch ^begins in the posterior median line as a small 
depression which gradually becomes larger from the lodgment of food in 
• it. A diverticulum is thus formed between the cesophagus and the 
spine, Which points downwards; and, from the inclination of the cesophagus 
to the left, often projects on that side of the neck ; though it may present 
on both sides. The orifice appears as a transverse slit. As the pouch 
gets larger more and more food enters it, and the pressure thus exerted 
on the oesophagus renders swallowing more and more difficult. Structur- 
ally they are composed of thickened mucous membrane covered by con- 
nective tissue. The neck of the sac is enclosed by muscular fibres derived 
from the inferior constrictor muscle ; but although the pouches look as if 
they had a muscular wall, microscopic examination often shows that 
this is not the case. Their wall, however, is as thick as that of the 
.Oesophagus. • 

These pressure pouches vary very considerably in size; they may 
contain as much as six ounces. They are elastic and can be distended to 
twice or three times their ordinary size. Their average length is ^our to 
five inches. Dr. Newton Pitt has recorded a case in which squamoijs- 
celled carcinoma developed in a pressure pouch. There are two views as 
their causation : — 

(i-) That the pouches are congenital in origin and become gradually 
dilated. As has been already seen, the diverticula resulting from partial 
persistence of branchial clefts are lateral in position ; Avhile these pressifte 
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pouches are s&uated in the posterior median line. It is highly improbable 
therefore, that these two conditions «have anything to do with each other* 
The fact that the symptoms are first noticed pa^t middle life, or even 
later, is also against th^ view that they are congenital, or in any way 
analogous to Meckel’s diverticulum in the ileum. 

(ii.) That a;8 a result of traumatism, applied either from withoui or 
from within, a hernia of the mucous through the muscular coat occurs? 

The constant situation in which those pressure pouches or pharyn- 
goceles occur depends on the anatomical structui’e and arrangement 
existing at the junction of the pharynx and the oesopliagus. The lumen 
of the passage narrows considerably in this situation. The anterior 
wall being formed by the cricoid cartilage is firm and unyielding, while 
the posterior muscular wall at this point is thinner and weaker than in 
any other part of the pharynx or oesophagus. This condition is, of course, 
congenital ; but there is nothing to suggest that the pouches themselves 
are congenital in origin. 

A hard bolus of food being driven against this place of less resistan(*e 
might produce a hernial protrusion of the mucous membrane which, as 
time went on, would become progressively larger. Thus^ traumatism may 
be the immediate starting-point of such a pouch ; but the situation is 
determined by the normal anatomy of the part. 

Stricture of the upper part of the oesophagus and pressure exerted from 
without by tumours, such as goitres, have been supposed to act as causal 
agents. 

Pressure pouches are rare, but when they do ofjcur they are met with 
most often in patients past middle life or even in old age. 

Though symptoms are not known to have been present in all tlie.i 
specimens, they have been well marked in most of the recorded' cases. 
The usual course of the disease is as follows : — 

First, there is return of undigested food some time after a meal, 
perhaps with coughing. This regurgitation increases in amount, and is 
after a time associated with distinct difficulty in swallowing. As the 
pouch increases in size the swelling of the neck after eating or drinking 
becomes more noticeable. The pouch can be emptied by pressure applied 
from without. Swallowing gradually becomes very difficult, and a 
probang which previously could be passed down the oesophagus iioav 
enters the pouch. Finally, unless relieved, the patient dies of slow 
starvation. 

Trea^/menL — Removal of the pouch, as described by Von Bergmanii 
and Mr. Butlin (5), has given brilliant results ; and is the radical and 
ideal treatment. Life has been prolonged by gastrostomy ; but in these 
c^es the cause of the dysphagia was not correctly diagnosed till after 
death. 

Traction diverticula generally occur on the ai^terior wall of tljo 
oesophagus near the bifurcation of the trachea, and are commonly due 
adhesions between inflamed bronchial glands and the wall of the 
cefaophagus. As the glands and adhesions contract, the wall of the n so- 
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phagus at this spot is pulled out, and a pouch results. Traction 
diverticula may occur elsewhere ; thiA I have seen one on tlie postero- 
lateral aspect due to th^ contraction of adhesions between the right lung 
and the oesophagus. They are never more than ah inch deep. 

They give rise to no symptoms unless ulceration of the wall of the 
diverticulum occur. This may lead to a tracheo-oesophageal or broncho- 
(jeso^hageal fistula, and so to septic broncho-pneumonia and gangrene of 
the lung. In a similar way, pleurisy, pericarditis, or a mediastinal 
abscess may be set up. 

Dilatation of the oesophagus. — Contrary to what might have been 
expected, and indeed is often stated, dilatation above a stricture of the 
(esophagus is far from common. In most cases food, if unsuccessful in 
passing through the stricture into the stomach, does not accumulate to 
any extent above the obstruction, but is rejected shortly after being 
ta'ken. 

When dilatation secondary to a stricture does occur, the point of 
ob*struction ^ usually near the diaphragm. Dilatation may follow 
chronic oesophagitis. 

In 'primary duatation^ wherein there is no manifest mechanical cause to 
account for the condition, the whole length of the oesophagus is affected ; 
but the middle third of the tube is most dilated, so that the oesophagus 
has a spindle-shaped outline tapering towards its two ends. At the 
point wliere it passes through the diaphragm the oesophagus is usually 
of its normal size and presents no sign of organic stricture. 

The dilated oesophagus may become lengthened, and by bending on 
itself present a tortuous outline. The muscular walls are usually hyper- 
trophied, and the muepus membrane may be normal, thickened, in- 
flamed, 'or ulcerated. 

« Etiology . — The cause of this somewhat rare condition — primary dila- 
tation — is not satisfactorily known. Morell Mackenzie considered that it 
was due to atony, either congenital or acquired, or to weakness of the 
oesophageal wall on its whole circumference ; and the latter is the 
generally accepted view. 

It is remarkable that the muscular coat of the cesophagus should 
become hypertrophied in cases of simple dilatation. Dilatation with 
wasting and thinning would be a natural result of muscular weakening ; 
but dilatation with hypertrophy forcibly suggests some obstruction at 
the cardiac end, and if no organic stenosis be present it is possible that 
some functional obstruction existed during life. This could be explained 
by continued closure of the cardiac orifice of the oesophagus, which might 
conceivably be due to a spasm of the sphincter fibres at the lower 5nd of 
the circular coat of the oesophagus ; or to paralysis of the longitudinal 
muscular fibres, by the contraction of which the cardiac orifice of the 
st^^ch is opened. 

^®^^mued spasm might be expected to lead to marked local hyper- 
lophy of the circular muscular coat near the cardia ; such a condition, 
owever, does not seem to have been observed in the cases recorded. 



SYSTEM OF MEDICINE 


pse 

By the, alternative view paralysis of the longitudinal muscle 
explain dilatation, by leaving the ^iardiac orifice closed it would lead lo 
obstruction at the lower end of the oesophagus,rand thus might induce 
general hypertrophy in the circular coat. Simple dilatation with hyper- 
trophy, then, can perhaps be explained more satisfactorily as the result of 
inhibition and atony of the external longitudinal coat than as due to 
weakness of the whole of the muscular wall ; but the explanation c^hnot 
be said to be in any way proved. We can only say that dilatation of 
the oesophagus, like the same condition in other hollow muscles — such as 
the heart, bladder, stomach, intestines — is usually accompanied by hyper- 
trophy j but the hypertrophy, especially in the thinner-walled viscera, 
usually fails to compensate or to correct the dilatation. 

Symptoms. — Regurgitation of food some hours after eating in an un- 
digested state, except for some transformation of starch into sugar. The 
breath is usually foul and there is often salivation. Pain of a burning 
character may be felt in the gullet. The disease is slow in progress and 
need not necessarily shorten life. 

Treatment is palliative, and consists in the administration of small 
quantities of fluid food at frequent intervals. The treatment of dilatation 
secondary to stricture is of coprse that of the primary affection. 

(Esophagitis. — Thrush or parasitic stomatitis, due to a fungus 
usually spoken of as Oicliwn albicans, but perhaps more correctly 
described as Monilia Candida, may spread from the mouth and pharynx 
of infants to the (esophagus. It may attack the whole length of the 
gullet or but a part of it ; the lower half of the tube near the stomach is 
more often affected. It may be discrete or con,fluent, and by exuberant/ 
growth may actually occlude the lumen, and so interfere with swallowing. 

There may be no symptoms to suggest that the oesophagus 
affected ; or, on the other hand, swallowing may be difficult or even 
impossible. 

Diagnosis. — Its presence may be suspected when the above symptoms 
arise in a case of thrush in the mouth ; but otherwise it can hardly be 
recognised. 

The treatment is much the same as that of thrush in the mouth; 
namely, attention to cleanliness in feeding and the local action of l)onix 
or similar preparations given by th^ mouth. 

Thrush may also occur in adults in the Jast stages of wasting dis- 
eases such as phthisis. 

Diphtheria. — In very rare cases diphtheritic inflammation may spread 
from ^he fauces into the oesophagus j and membrane has been found to 
extend even into the stomach. It gives rise, however, to no charac- 
teristic symptoms, apart from the fact that the cast of the tube may he 
brought up. « 

A pseudo-membranous oesophagitis is very occasionally seen in 
qourse of various febrile diseases. , 

Simple acute oesophagitis. — Acute catan'hal oesophagitis, — Simp 
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acut« inflammation may attack the oesophagus ; but it is a disease that 

rarely seen, and its etiology is equally obscure. It may spread from 
the pharynx, and has ^een attributed to the local action of alcoholic 
drinks, to hot food, to cold applied either internally, as in eating ices or 
drinking iced water, or externally. It has also been attributed to 
rheumatism. 

ft is said to occur sometimes in the course of the specific fevers, and 
to account in some degree for the anorexia met with in them. 

Extension of inflammation from adjacent parts — for example, in peri- 
carditis, pneumonia, or pleurisy — is seldom manifested clinically by pain 
or difficulty in sw’allowing. Post-mortem examination, however, often 
shows that the inflammation has spread at any rate to the muscular walls 
of the oesophagus. 

Lastly, acute oesophagitis mcay arise without any assignable cause, 
especially in sucklings. 

Phlegmonous inflanimatioii of the oesophagus is a rare and very severe 
affection. It^may follow the acute catarrhal form or the impaction of 
foreign bodies. The spread of suppuration from without, or from an 
ulcer in the wall of the tube, may give rise to it. The mucous coat may 
be separated or dissected off by diffuse suppuration occurring in the sub- 
mucous coat. Ulceration or even gangrene (gangrenous oesophagitis) may 
result. It may rapidly prove fatal in a few days ; if recovery take 
place, cicatricial contraction is likely to follow and to lead to stricture. 

Symptoms , — In severe cases there is extieme pain on swallowing even 
liquid food, so much set that the patient hardly dare try to relieve the 
urgent thirst which characterises the affection, or to swallow his saliva. 
When an attempt is made there is very considerable difficulty due either 
to reflex spasm or paralysis. Speaking and movement are painful, 
there is tenderness on pressure, and complaint may be made of a dull 
aching pain in the neck. There is expectoration of a glairy mucus which, 
in cases where suppuration occurs in the walls of the oesophagus (phleg- 
monous (esophagitis), may contain pus and blood. 

Treatmeut in severe cases consists in absolute rest to the oesophagus, 
the patient being fed by enema. Pain and discomfort may be relieved 
by morphia and by the external application of poultices and hot foment- 
ations. In milder forms demulcent drinks and ice may be given by 
the mouth, the patient should be put on a low diet, and any concomitant 
pharyngitis or gastric disturbance treated. 

Traumatic oesophagitis. — Acute traumatic oesophagitis may be due 
tn swallowing very hot fluids — such as boiling water, or inhaling steam 
lom the spout of a kettle. Children are especially apt to injure them- 
se ves in this way. But most frequently it is the result of irritant op 
corrosive poisons taken by accident, or with suicidal intent. Strong 
acids and^lkalies produce necrosis of the mucous membrane, 
Viich may be expelled as a complete cast : and occasionally gangrenous 
^so^agitis may result. 

eaker solutions give rise to varying degrees of inflammation ana 
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ulceration. The mucous membrane of the oesophagus may be affected' 
in parts only, and is often mu^h less damaged than that of tffe 
stomach. ‘ ^ 

Symptoms . — Immediately on taking the poison there is a burning 
pain in the gullet extending to the stomach, and great pain on attempt- 
ing to swallow. The symptoms may be somewhat masked at first by 
collapse ; but as the patient rallies he becomes characteristically anxious. 
Glairy mucus stained with blood may be brought up. The lips, tongue 
and mouth will show the effects of the poison ; unless, as sometimes 
happens in suicides, the poison were carefully poured by means of a long- 
necked bottle into the pharynx. 

The dysphagia and pain continue, and the symptoms resemble those 
of acute catarrhal oesophagitis ; though they are of course more marked 
in degree. 

Treatment . — If the poison taken was an acid, it should be counter- 
acted by dilute alkaline solutions, which may be given by a small 
tube passed by way of the nose half-way down the oesophagus, but fiot 
by the stomach-pump. Injury by alkalies should be treated, not by the 
administration of mineral acids, but of dilute vinegar or oil. 

Liquid food only should be given by the mouth, and the patient’s 
strength maintained by enema. 

After-results . — In severe cases the difficulty of swallowing, due to 
the inflammation and ulceration, passes uninterruptedly into that due 
to the resulting cicatricial contraction. In milder cases there is an 
interval between the initial dysphagia and that due to cicatricial stenosis ; 
stricture usually makes itself manifest within a year after the occurrence 
of traumatic oesophagitis. ^ 

Chronic oesophagitis. — Chronic inflammation of the oesophagus may 
accompany other diseases of the tube, such as cancer or stricture ; and 
may be associated with syphilis or phthisis (Mackenzie) ; but it is rarely 
seen post-mortem, and, generally speaking, is not recognised clinically. 
It is probable that in many cases of chronic gastritis, especially when 
there is pharyngitis as well, there is also some chronic oesophagitis ; but 
the manifestations of the former overshadow any that may be due to 
changes in the oesophagus. The relationship between chronic alcoholism 
and chronic oesophagitis is doubtful. 

In chronic heart disease, and in other cases where the oesophagus has 
been exposed to external pressure — as, for example, from a mediastinal 
growth — chronic oesophagitis may be met with. 

Morbid anatomy . — There is a general thickening and opacity of the 
muctfiis membrane, which is covered by tenacious mucus. In places 
there are small elevations or warts composed of thickened epithelium 
covering hypertrophied papillae; the submucosa is unaffected. These 
warts are of little clinical importance. « % 

In psilosis or sprue, the oesophagus (24) is denuded of epithemiL> 
and shows extensive inflammatory changes on the underlying coats, 
there is considerable pain on swallowing, as might be expected. I ® 
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"chronic oBsophagitis here is part of the disease, and can be recognised 
[Mde article on “ Sprue ” in this volunre]. • 

Chronic o^sophagitis^may, ft is thought, lead to ulceration, and thus 
by perforation to perioesophageal abscess ; or it nlay dispose to rupture. 
Cicatrisation of such ulcers may explain some cases of oesophageal stricture 
of otTierwise obscure origin. 


Stricture of the cesophagus. — The oesophagus may be pressed 
upon from without ; thus, in the neck, tumours in connection with the 
thyroid body may lead to dysphagia ; while in the thorax a mediastinal 
new growth, dislocation backwards of the sternal end of the clavicle, 
abscess in connection with Potts’ disease of the spine, aneurysm of the 
aorta, or, very rarely, a large pericardial effusion, may compress and 
narrow the lumen of the oesophagus. But it is remarkable how com- 
paratively tolerant the oesophagus is of pressure exerted from without. 

By the word stricture, however, is now meant a narrowing due to 
soihe change |ictually in the walls of the oesophagus ; under this heading 
are : — 

(i.) Spasmodic stricture ; described under neuroses of the oesophao-us 
(p. 378). ^ ° 

(ii.) Simple stricture : this is a rare condition, and its etiology is 
somewhat doubtful. When it occurs the stricture is found in one of 
two situations : (a) near the stomach, or (b) some little distance below 
the cricoid cartilage. The stricture shows no evidence of former inflam- 
mation, and there is nciformation of cicatricial tissue. The stricture is 
membranous, and consists of a fold of mucous membrane projecting 
inwards towards the middle of the lumen of the tube, like a diaphragm. 
It has been thought to be congenital ; and very possibly some of the 
cases occurring in the upper part of the oesophagus are thus explained, 
and are due to an arrested stage of the kinking process which, when 
fully developed, gives rise to congenital atresia of the oesophagus. 

Against this view, however, is the fact that the symptoms in most 
cases are manifested in middle or even in advanced life, and were not 
marked at an early age. Mr. W. Kendal Franks suggests that such a stric- 
ture is the result of spasmodic contraction of the muscularis mucosa*, or 
circular muscular coat; possibly reflex in origin. A few undoubted 
cases of congenital stenosis of the lower end of the oesophagus are on 
record. • 


Fibrous or cicatrlcisA stricture of the cesophagus. — The healing 
01 an ulcer may, by subsequent contraction, lead to progressive and per- 
manent narrowing of the lumen — a process analogous to the prodftetion 
? ^ ^ethral stricture. Thus it may follow ulceration set up by the 
impaction of foreign bodies, or by rough or sharp pieces of food. A 
ulcer in a sojpewhat unusual position round the cardiac orifice 
lead to oesophageal obstruction. In syphilis the contraction of 
cicatrices, or the presence of a gumma on the wall of the tube, might give 
ise to dysphagia. It has been thought that chronic oesophagitis may. 
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by ulceration and subsequent organisation, account for some cases of" 
fibrous stricture. o •» 

But the commonest cause of fibrous strictuije is undoubtedly inflam- 
mation, ulceration, and subsequent cicatrisation of the mucous and under- 
lying coats, due to the action of acids, alkalies, hot fluids, and the like 
(traumatic oesophagitis), whether taken accidentally or with suicidal 
intent. •» 

When a strong solution of a corrosive poison is taken, the primary 
difficulty (dysphagia) and pain (odynphagia) in swallowing pass almost 
uninterruptedly into the dysphagia caused by the cicatricial narrowirnr of 
the lumen of the gullet. When a weak solution has been taken, the ])ain 
and difficulty in swallowing due to the ulceration pass away as the surface 
heals ; but in a few months dysphagia recurs, and, as the cicatrisation 
progresses, becomes more marked. 

The stricture is usually of considerable extent, 2 to 3 inches or 
more ; or there may be several strictures. Above the obstruction the 
muscular walls may be hypertrophied, and occasionally the. tube may”be 
dilated. ^ ' 

Inflammation around the stricture may give rise to* a perioesophagcal 
abscess ; or the perforation of an ulcer to pleurisy, gangrene of the lung, oi 
an abscess in the immediate neighbourhood of the gullet. 

Symptoms . — The dysphagia begins gradually, and is progressive and 
permanent. Inability to take solid food may come on suddenly, and is 
succeeded by dysphagia for liquids. From added spasm the obstruction 
may vary in degree, but never entirely disappBars as it does in pure 
spasmodic stricture. A bougie is always arrested at the same point in 
its progress ; and by means of auscultation the situation of the stricture 
can be confirmed. Food is returned shortly after being takenj and is 
alkaline in reaction. The food generally seems to the patient to stop 
or about the episternal notch. Emaciation is a natural result of the 
chronic starvation. 

Diagnosis . — The history that an irritant or corrosive poison has been 
swallowed is an important factor. In cases of syphilis other signs of the 
disease, and the relief of the symptoms after antisyphilitic treatment, 
point to a stenosis of specific origin ; but the diagnosis of syphilitic stric- 
ture can never amount to more than a conjecture (Mackenzie). When 
there is no history of an injury, an aneurysm should always be first 
suspected ; then carcinoma, and, lastly, simple stricture. If there be the 
least suspicion of an aneurysm a bougie must not be used; and in 
malignant stricture great care should be taken, as perforation may be 
easily produced. 

The early symptoms of traumatic and malignant stricture are indis- 
tinguishable ; but the history of traumatic oesophagitis, and the slow 
development of the dysphagia, distinguish the former from the 
due to carcinoma. Signs of pressure on the recurrent laryngeal nm^ 
should suggest aneurysm or malignant stricture ; pressure on these nerves, 
in innocent strictures of the gullet, is rare. 
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o It should be remembered, however, that carcinoma may arise in a 
fibrous stricture of some standing. ^ 

Several methods of ^treatment have been advocated and practised \ 
gradual and rapid dilatation, internal cesophagotomy, opening the oeso- 
phagus below the stricture or external oesophagotomy, the introduction of 
a Syhionds tube, and gastrostomy. 

ilapid dilatation and internal and external oesophagotomy are un- 
certain in their effects and dangerous in application, and should not be 
emidoyed. 

Gradual dilatation should be first employed, oesophageal bougies of 
increasing size being passed every other day or so. The bougie is left 
for some minutes in the stricture, and then withdrawn ; the same sized 
bougie should be introduced several times before proceeding to the next 
size. When dilatation is complete a bougie should still be passed at 
intervals of a month, to prevent the occurrence of any relajise. Electro- 
lysis has been employed with success in some cases. 

• In cases where the diagnosis between cicatricial and malignant stenosis 
is doubtful, a'Symonds tube should be worn (vide Malignant Stricture, 
inftii). If the sft-icture have become impassable, and gradual dilatation 
or the introduction of a Symonds tube be therefore impossible, gastrostomy 
must be performed without delay. Life mdy be sustained for some time 
by rectal feeding, and for this purpose Leube’s solid enema is the best ; 
but the operation of gastrostomy should not be postponed until the patient 
is in extremis (vide treatment of Malignant Stricture, p. 372). 

In the rare conditioy of simple or membranous stricture Mr. Kendal 
Franks has performed oesophagectomy with success. 

• ProffiwsU. — If the patient come under observation early, so that the 
stricture can be treated and his nutrition kept up by food, the outlook is 
good. If, on the other hand, the narrowing has become extreme and the 
patient is emaciated, there is danger that he may die of exhaustion before 
treatment — usually gastrostomy — has had time to work any good. 

This form of stricture is compatible, under treatment, with a very 
considerable lease of lifo. 

Malignant stricture of the oesophagus. — About five cases of sar- 
coma of the oesophagus have been recorded. In the cases of Mr. Target! 
(10) and Dr. C. Ogle the tumours were pedunculated. Sarcoma of the 
lymphatic glands in the immediate neighbourhood of the oesophagus may 
lead to stenosis ; but this is not priftiary sarcoma of the gullet, and is 
of course a much commonA* event. 

The course and symptoms of sarcoma do not appear to differ from 
those of carcinoma of the oesophagus. Histologically sarcoma of the 
< esophagus may be a mixed, round, or spindle-celled sarcoma. ^ 

Miology . — Carcinoma of the oesophagus occurs much more commonly 
m men than in women. In 55 cases, collected by Dr. A. H. Wilson 
iJ/Jiu the post-mortem books of St. George’s Hospital, 8 were in 
^ omen-— -a proportion of 14'5 per cent; while in 59 cases, collected 
lorn various published sources by Mr. Butlin (3), 12 cases occurred 
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in women — a proportion of 20 per cent. In 100 cases, collecteni by* 
Mackenzie,* 29 women were affected. In 510 cases, gathered together by 
Mr. Newman, 402 were in men and 108 in women. 

In 7297 cases of primary cancer of various parts of the body, collected 
from the records of four large metropolitan hospitals by Mr. Roger 
Williams, 2669 were in men; and of these, 144 wore primary iii the 
oesophagus — a percentage of 5-3; while in the 4628 cases of cano®r in . 
women the oesophagus was primarily affected in 35, or 0'7 per cent, 

A family history of malignant disease has been supposed to indicate 
a proclivity to carcinoma of the oesophagus. Mackenzie found such a 
history 11 times in 60 cases, and quotes 10 cases, recorded by Richardson, 
in all of which it was present. In the 55 cases from St. Georges 
Hospital a family history of malignant disease is mentioned in four only ; 
one being included in which a brother of the patient died in the hospital 
of carcinoma. 

Alcoholism and long-continued dyspepsia have been suggested as cause.s 
of carcinoma; but there seems little to support this opinion. Voelcker 
has suggested that enlarged bronchial glands may by irritation be a causal 
factor in the development of carcinoma of the gullet opposite the bifurca- 
tion of the trachea. It is certainly remarkable that carcinoma fre- 
quently occurs in the parts of the oesophagus which are normally narrower 
than the rest, and thus more subject to irritation. 

Influence of age.— The disease is rare before forty, and commonest 
between fifty and sixty. Dr. V. D. Harris has recorded a very excep- 
tional case of carcinoma of the oesophagus ogcurring m a man aged 
twenty-one. 
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Women are attacked at a much earlier age than men : thus, in 100 
cases collected by Mackenzie, all those under the age of forty— eight in 
number — were in women. The average age in woman is about forty-nve. , 
in man it is about fifty-five. 

Situation of the growth . — Considerable discussion has taken . 
to the commonest site for carcinoma in the oesophagus ; the upper, mi 
and lower thirds being each thought by various observers to be the pa 

most often attacked. , . . , j • i unWes 

Mr. Butlin (3) points out that if the oesophagus be divided into iwv 

instead of into thirds, the number of times each half is affected is 
the same. This is fairly borne out by the cases from the post-moU 
records of St. George’s Hospital, as follows : — 
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Upper third 
Middle „ . 
Lower „ 
Upper half . 
Lower „ . 


13 ^6 of which were iu women). 
8 

14 

8 (1 in a woman). 

12 (1 in a woman). 


In 445 cases collected by Newman, the upper third was, however, 
more often affected than the other two put together ; his figures are : — 


Upper third 
Middle „ 
Lower „ 


227 = 51 per cent. 
98 = 22 
120 = 27 


■ As this author points out, though necropsy reveals the extent, it does 
not necessarily show the point where the growth began ; for it may 
spread considerably during the patient’s life. 

When the growth is at the junction of the oesophagus and pharynx 
there may be some difficulty in determining where it began. Tliis fact, 
together with the somewhat arbitrary line of demarcation between these 
continuous channels, may, as Mackenzie points out, account for some of 
the marked differences in the statistics. 

In the cases collected by Dr. Wilson from the records of St. George’s 
Hospital, it is noteworthy that six out of the eight cases of carcinoma 
in women occurred in tJie upper third of the tube. 

The growth may spread either from the oesophagus to the pharynx 
•or conversely. It is well known that at the lower end of the oesophagus 
carcinoma may spread to the cardiac orifice of the stomach ; and con- 
yersely, in two cases of extensive carcinoma of the cardiac end of the 
stomach I have seen the growth spread up into the submucosa of the 
oesophagus. The microscopic characters of the growths were incom- 
patible with the view that the growth had spread downwards from the 
tesophagus. Carcinoma of the cardiac orifice, on the other hand, apart 
from carcinoma of the cardiac end of the stomach, is primary ; not in 
this organ, but in the oesophagus. 

Moi'hid aimtomy. — Carcinoma beginning in the epithelial lining passes 
into the loose submucosa, and tends to spread transversely round the 
lumen of the tube ; while at the same* time it infiltrates the muscular coats, 
f he extent to which it involves the circumference of the oesophagus varies ; 
blit frequently, as in other parts of the alimentary canal, carcinoma pro- 
duces an annular stricture. Obstruction depends chiefly on this imnular 
character of the growth, but also on the projection of the growth into t^e 
himen of the tube. At some distance from the growth small white 
no/Iules of a similar structure may occur in the mucous membrane, which 
-^'fr. Butlin (3) regards as outlying processes of the main growth, and not 
secondary or independent growths. Mr. Targett (20) has recorded a 
case in which a fibrous polypus of the oesophagus, lying four inches abo^e 
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a carcinomqus growth in the oesophagus, became invaded superficially by 
the growth ; possibly by implantatiSn afFec.ted by catheterisation. 

Histologically squamous-celled carcinoma or epithelioma is found in 
an overwhelming majority of the cases ; in a snlall percentage the growtli 
is a spheroidal-celled carcinoma : in this case it is usually scirrhous, but 
is occasionally medullary. The course of scirrhous spheroidal -c^led 
carcinoma is very slow, and may be twice that of squamous-celled car- 
cinoma ; while the medullary form is rapid. Two very exceptional cases 
of colloid carcinoma have been recorded ; and Mr. Newman describes a 


unique case of columnar-celled carcinoma occupying the lower three 
inches of the oesophagus : it does not appear that the growth spread from 
the stomach. Spheroidal-celled carcinoma may be derived from the mucous 
glands, which are commoner in the lower third of the oesophagus. In 
Mr. Butlin’s fifty-nine cases, fifty-four were of the squamous-celled variety 
and four of the spheroidal-celled type ; the other was Dr. Bristowe’s case 
of colloid carcinoma. ^ 

Ulceration begins early ; it was absent in three cases only of fifty-five 
collected from the records of St. George’s Hospital. Ulceration of the 
growth diminishes the obstruction ; and, if very early or rapid, may explain 
the occasional latent cases of oosophageal carcinoma, where no dysphagia is 
present Ulcerated particles of growth may in rare cases be vomited up, 
in which cases microscopic examination of the tissue will settle any doubt 
that may exist as to the nature of the stricture. 

By extension and ulceration the growth tends to invade neighbouring 
organs. Thus it may so constrict the trachea oi^ bronchi as to lead to 
suffocation ; it may grow by continuity into the lobes of the thyroid 
body ; into the connective tissue of the mediastinum, or into the ^ bodies*' 
of the vertebrae. Ulceration may put the oesophagus into communication 
with the trachea or bronchi, and give rise to a fatal septic broncho^ 
pneumonia ; it may perforate into the pleura or lung — usually the right 
— and set up pleurisy or gangrenous pneumonia. The pericardium is 
not often put into communication with the oesophagus. 

In rare cases ulceration of oesophageal carcinoma may be followed by 
a localised abscess in immediate relation with the growth. 

Ulceration into the aorta or its branches is very rare. Dr. F, Taylor 
was not able to collect more than nine examples of this accident. When 
it occurs, death may result from sudden and profuse hsematemesis. 

The recurrent laryngeal nerves are often ’mplicated in the growth , 


and occasionally the sympathetic is similarly aflfected. 

Secondary growths occur most frequently in the adjacent lymphatic 
glands* which parts were infiltrated in twenty-four out of fifty-five cases ; 
the liver was attacked in ten cases, the kidneys in five, the bones in four, 
the suprarenals and the spleen in two cases each. Secondary growths 
were found six times in the lungs; but in three ‘of these 
perforation into the trachea or bronchi ; so that the growths m 
d^.ie to implantation. In one case where the right bronchus w 


there wits a 
ly have 

,8 perforated 


the corresponding lung only was affected. 
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^Symptoms. — These in malignant stricture resemble, in a general way, 
those of traumatic stricture, pifficufty in swallowing, first of solids and 
later of liquids, usually comes on gradually; but it may be quite sudden 
in its appearing. There may be constant dull pain in the gullet, made 
worse by any attempt to swallow ; or severe pain may be felt between the 
shoulders. But on the other hand the dysphagia is often painless, 
especially when the growth is in the lower part of the oesophagus (New- 
man). Keturn of food shortly after it has been taken is frequent ; the 
vomit may contain frothy mucus stained with blood, or even sloughing 
portions of the growth. Occasionally swallowing becomes easier after 
separation of projections of the growth which have blocked up the lumen 
of the tube. On the other hand, the obstruction may suddenly become 
absolute from impaction of food in the stricture. As a rule the dysphagia 
is steadily progressive. Cough is a common consequence ; and when there 
is a communication with the trachea or bronchi it is very severe and is 
cojistantly set up by taking food. 

Iloarseneis, enfeeblement, and even loss of voice may result from 
pressure on the* recurrent laryngeal nerves, and is an indication of 
malignant rather than of cicatricial stricture. Hunger in the early stages 
may be a pressing symptom; but, as the disease progresses, the patient 
becomes indifferent or even unwilling to take nourishment. The breath 
becomes offensive. Hiccough may be present, and thirst associated with 
dryness of the mouth may be a troublesome and severe feature. Eapid 
emaciation, marked loss of weight, and extreme debility are prominent 
symptoms. • 

The progress of the disease is rapid ; and death from exhaustion, septic 
ibsorptjon, starvation, os from pulmonary complications, occurs within a 
year from the first symptoms, often much sooner. 

' Diagnosis . — The history and rapid progress of the disease will usually 
distinguish it from traumatic, or from simple fibrous stricture; though in 
the earlier stages, especially if there be no history of the taking of poison, 
cicatricial stricture may very closely resemble it. Paralysis of one or 
both vocal cords, or the presence of palpably enlarged glands, point 
strongly to malignant stricture. 

From chronic oesophagitis, spasmodic stricture and paralysis, the 
special features of each and the cautious passage of a bougie will dis- 
tinguish it. In chronic oesophagitis ^and paralysis the bougie will pass 
without any difficulty ; b^t in spasmodic stricture the bougie will be 
arrested in different situations, and the obstruction oan be overcome by 
persisting in the pressure. ^ 

Pain on swallowing, due to inflammation or ulceration about the 
arynx, may suggest malignant stricture, especially in tuberculous 
^^yiigitis when at the same time there is considerable wasting. The 
^ssuge of a bougief however, will show that there is no organic 

^struction. 

Occasionally the question as to which of the three conditions— ^ 
”iodiastinal growth, aneurysm, or carcinoma gulae— is present, requires 
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most careful consideration of the physical signs and symptoms ; atftl it * 
may be very difficult to come to a definite diagnosis. * 

Treatment , — In a few cases where the growth was in the neck the 
affected segment has been excised ; but in the majority of cases it is out 
of reach. Opening the oesophagus below the stricture (oesophagotomy) 
is rarely practicable, is much more difficult, and is less certain than 
gastrostomy. Practically the treatment is palliative only, and conSists 
in careful feeding and the constant wearing of a Symonds tube, or in 
gastrostomy. 

In the earlier stages of malignant stricture Mr. Symonds advocates 
intubation of the stricture. A short tube, with a projecting rim at the 
top, which rests on the upper margin of the stricture, is introduced 
through the stricture and left in place : threads attached to the tube 
are brought out at the mouth, so that the tube can be removed when 
desired. In the later stages, when there may be a fistulous communica- 
tion between the oesophagus and the air- passages, it is important, in 
order to avoid any lung complications, that no food at a^U should pass 
into the oesophagus ; and this is effected by the patient (^onstantly wearing 
a tube which is long enough to pass through the stricture into the 
stomach and to convey liquid ^iood. The upper end of the tube, which is 
free at the back of the mouth, is fixed by threads to the whiskers, to the 
skin behind the ears, or to the teeth. The condition of the threads 
should be examined daily, and care taken that they are not bitten through; 
otherwise the tube may be partially swallowed, in which case it is 
extremely difficult, if not impossible, to recover it. 

Mr. Berry has advocated the employment of soft india-rubber tubes, 
which may be introduced and removed on catgut guides, after the manneP 
of railway catheters in the urethra. 

Gastrostomy is usually resorted to much too late in the course of the 
disease, and thus the operation has not a fair chance. This is well borne 
out by Newman’s statistics of gastrostomy both for cicatricial and 
malignant stricture. Of 48 cases of cicatricial stricture, 23 died within 
a month of the operation ; and of 280 cases of gastrostomy for malignant 
disease, 154 died within a month. The causes of death in both classes 
taken together of those dying within the month were — exhaustion in 53 
per cent, peritonitis in 21 per cent, pneumonia in 15 per cent. 

On the whole, gastrostomy is the most satisfactory method of treat- 
ment, and should not be delayed until the patiqpt is emaciated and pulled 
down by chronic sts^’vation. Yet at best gastrostomy is but palliative, 
inasmuch as the growth gradually invades the important structures in 
immediate relation with it, and thus leads to death in one or other of the 
various ways already mentioned. It is therefore hardly fair to compare 
the effects of gastrostomy with those of colotomy for carcinoma, and to 
expect that life will be as much prolonged in the farmer case (6). 

Prognosis , — Unless radically removed, and this is practically out 
the question, the growth will rapidly cause death ; most patients die 
well within a year from the beginning of symptoms. But the course o 
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’ the disease varies under different conditions, and life may bg prolonged 
iJy careful feeding through a Symond3 tube, or by an early gastrostomy. 

When carcinoma attacks the upper part of the oesophagus its course 
is more rapid than when the lower part is affecteJ. 

When there is evidence of the extension of ulceration into any of 
tlie neighbouring parts, death is at hand. 

innocent Tumours. — Simple or benign tumours of the oesophagus 
arc rare if the small warty growths, which are quite unimportant, be 
excepted. 

Fibromas and myomas may be of considerable size, and may simulate 
the symptoms of cicatricial or malignant stricture ; on the other hand, 
from compensatory dilatation of the oesophagus around the tumour 
(which is almost always polypoid) there may be no obstruction ; and 
symptoms may be absent. 

Other varieties of growth have been described, but are mere patho- 
logical curiosities. 

PerioBSop^agfeal abscess. — As the result of caries of the spine an 
abscess may be formed in connection with the oesophagus after the 
manner of a post-pharyngeal abscess ; but a perioesophageal abscess fre- 
quently presents laterally, and displaces th^ oesophagus to one side and 
not anteriorly. 

Suppurating glands, whether secondary to inflammation elsewhere, 
as in the mouth, throat, or head, or as the result of tubercle, may lead to 
an abscess in close relation to the oesophagus. A caseous gland at the 
bifurcation of the trachea may soften down and discharge into the 
oesophagus, or into the trachea; or may lead to a fistulous communication 
f)etween the two. Cicatrisation of the abscess cavity left after discharge 
into the oesophagus may result in a traction diverticulum. Suppuration 
and abscesses, from whatever cause they arise, may open into the oeso- 
phagus ; thus an abscess in connection with the larynx or thyroid gland 
may discharge into it. Suppuration in the immediate neighbourhood of 
the oesophagus may follow acute traumatic oesophagitis, or may result 
from ulceration of the oesophagus. 

The abscess may be of very various dimensions ; eventually it dis- 
charges into the oesophagus : while eroding the oesophageal wall it may 
travel in the loose submucous layer, and dissect the mucous coat from the 
muscular coat, and thus give rise to diffuse phlegmonous oesophagitis. 
Except when due to carie^ of bone the course of a perioesophageal abscess 
is acute. 

Symptoms , — The chief symptoms are pain in swallowing with difficulty 
in taking food, and pain on movement of the neck. Dyspnoea, 3ue to 
pressure on the trachea, may come on. • 

iTeatment. — If the abscess is in the neck it should bo opened at once. 
A perioesophageal abicess in the thorax in connection with the bronchial 
glands cannot be diagnosed with any certainty ; but it has been suggested 
that emetics should be given in the hope of rupturing the abscess by tl^ 
effort of vomiting. 


system of medicine 




Spasmoi^e stFlcture of the (esophagus. — (Esophaglsmus occurs ' 
in neurotic young women (18-30 5^ear8); but also in men of a similar 
type, and in hypochondriacs. Cases have bo^n recorded in which 
it has attacked mother* and daughter in such a way as to appear heredi- 

. . . r 1. 

It may be purely psychical ; but it is more often, perhaps, associated 
with reflex irritation, especially in the area supplied by the vagi, if •not 
secondary to it. Thus, as might be expected, spasm may accompany any 
disease of the oesophagus itself; especially inflammation and ulceration. But 
in these cases, inasmuch as there is some organic change in the gullet, the 
condition of spasm is secondary or subordinate, and is not to be described 
simply as spasmodic stricture. Characteristic examples of this neurosis 
may seem to depend on pharyngitis or gastric disorder, and are some- 
times dated back by the patient to damage received in swallowing rough 
food, bones, or foreign bodies ; it is then perhaps due to “ auto-suggestioiiV’ 
Reflex irritation from distant parts, such as the genital organs, appears to 
play some part in setting up spasm. Spasm is a prominent and painful 
feature in human rabies, and is present in the hystffical imitation of 
that disease. It has been attributed to the gouty and rheumatic 
diathesis. «. 

Its pathology consists in an irregular contraction of the circular coat 
which has been supposed to precede the bolus of food instead of 
accompanying or following it, as normally it should do. 

Spasm of the oesophagus has been associated with the abnormal 
origin of the right subclavian artery from the* thoracic aorta. This 
vessel, which is due to persistence of the right 4th aortic arch, passes 
behind, sometimes in front of the oesophagus, a^id has been thought to^ 
compress that tube and thus to give rise to “ dysphagia lusoria.” Whether 
this be so appears doubtful. 

Symptoms , — The dysphagia, which is more or less paroxysmal and 
varying in degree, comes on suddenly, and may be attended by gulping 
noises. There is no inclination for food, and when taken it may be 
suddenly and violently rejected. Spasm is increased by cold liquid food, 
so that the patients usually prefer warmed food. Globus hystericus may 
be present, and be accompanied by some pain and discomfort. As 
emaciation is not present, or advances to no great degree, its absence 
helps us to distinguish this affectioiv from malignant stricture. 

There is no constancy in the spot where tjie bougie is arrested ; the 
resistance will nearly always disappear as the pressure is continued, if 
necessary under the influence of chloroform. 

Ifmgnosis , — The age, sex, and character of the patient should be taken 
ivito account. The manner in which the dysphagia comes on, and its 
intermittent or progressive course, are important in distinguishing 
spasmodic from organic spasm. The absence of omaciation is strongly 
in favour of spasm. In addition to the knowledge to be obtained 
I^e passage of a bougie, to which I have already referred, auscultation o 
the oesophagus may be employed. In spasmodic stricture the cesophagca 
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•sound is unaltered; in organic stenosis it is prolonged, delayed, or 
replaced by a continuous confused bubbling sound, sometimes with a 
crrating note. 

Treatment is local and constitutional. 

The passage of a bougie may bring about a cure, or cautious galvanism 
by means of an oesophageal bougie may be successfully employed. 

Tiiquids, not solid food, should be given ; and care should be taken to 
see that they are warmed and sweetened. General treatment of the 
patient’s health and special anti-hysterical and anti-spasmodic remedies 
should be prescribed, and attention directed to the cure of hysteria or 
hypochondriasis. 

Simple ulceration. — Simple ulceration of the wsophagus is rare. 
It may be due to damage done by rough masses of food, or by foreign 
bodies. In poisoning by tartar emetic multiple superficial ulcers may 
result. Ulceration has been met with in the course of typhoid fever. 
Dr. Wilks refers to two cases in which ulcers, closely resembling gastric 
ulJers, were ^pund. Such ulcers near the lower end of the oesophagus 
have been found associated with gastric ulcers, and have been attributed 
to the digestive action of the regurgitated contents of the stomach 
occurring during life in dyspeptic persons.^ Ulceration is said to result 
from chronic oesophagitis. It is sometimes associated with syphilis ; very 
rarely with tubercle. Ulceration in traumatic oesophagitis has been 
already mentioned. In newly-born infants ulceration may follow idiopathic 
(psophagitis, and occur either at the upper or lower end. Speaking 
generally, simple ulcers are more frequent at the lower end of the 
(esophagus, and are occasionally found post-mortem without any previous 
evidence of their presence. In some of these cases the ulceration may 
have been due to digestion occurring during the death agony or after 
death. 


Ulcers have been described as occurring on the mucous membrane 
of the oesophagus in cases of pemphigus and in variola. With re- 
gard to the latter, however, considerable difference of opinion exists ; 
and from those best qualified to decide it appears that if small -pox 

pustules do occur in the oesophagus the occurrence is an extremely rare 
event. 

The symptoms due to ulceration are pain and difficulty in swallowing, 
and spasm. But the existence of ulceration can be rarely diagnosed 
uring life^ and the presence of ulcers at the autopsy is usually quite un- 
expected. Ulceration, by opening some of the oesophageal veins, may 
give rise to severe and considerable haemorrhage. 

V L — The existence of simple ulcer can only be guessed at ; 

^1 if it is suspected the treatment should consist in giving soft, pulp}^ 
oi* liquid food by the mouth ; or, if there be much dysphagia, nutrient 
enemas. The introduction of bougies should, of course, be avoided. 

lesuUs qf simple ulceration. — Healing of a simple ulcer may give rise 
0 cicatricial stricture of the oesophagus. 

he presence of simple ulceration disposes to rupture of the oesophagus, 
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and has prqj)ably often preceded it. Perforation into the pleura may set 
up empyema ; or a fistulous communication with the bronchi may result. 
Probably many of the cases of tracheo-oesophageaj or broncho-oesophag(‘iil 
fistula, not of malignant'origin, are due to softening of tuberculous bronchial 
glands putting the two tubes into communication ; others are due to a 
perforating ulcer in the oesophagus. 

Rupture. — Rupture is a very rare accident ; so much so, that by ^me 
it has been regarded as only post-mortem digestion of the walls of the 
oesophagus from regurgitation of the contents of the stomach. But there 
is no doubt that the oesophagus has been ruptured as the result of violent 
vomiting and retching. 

Etiology. — It is probable, however, that there was some local 
alteration in the wall of the oesophagus ; either that it was weakened by 
ulceration at the spot where Ihe rupture eventually occurred, or that 
there was some narrowing or obstruction, as, for instance, by a foreign 
body, above the point of rupture ; so that when the contents of a full 
stomach were driven up into the oesophagus very forcible distension took 
place. The rupture always occurs in the lower part of the oesophagus, 
which Mackenzie has shown to be the weakest part, and is in the long 
axis of the tube. 

Symptoms . — Agonising pain comes on directly after the rupture has 
presumably occurred, and is increased on movement. Though the 
patient is able to swallow yet, as the food passes into the pleura, he can 
no longer vomit it from the stomach ; but he may bring up a little 
blood. Marked collapse supervenes, and death follows after an interval 
varying from a few hours to a few days. So far as we know, it is 
invariably fatal. ^ • 

Subcutaneous emphysema has been noted in some cases as a result of 
rupture of the oesophagus. 

The diagnosis is very difficult. If rupture be suspected, food should 
be given either by rectum or by means of a Symonds tube kept permanently 
in the stomach. 

Varicose veins. — In portal obstruction, as is well seen in cases of 
cirrhosis, all communications between the radicals of the portal vein 
and the general systemic venous system become dilated. There is an 
anastomosis between the gastric and oesophageal veins, whereby the blood 
can pass from the stomach into the azygos veins without having to traverse 
the liver. Varicosity of the veins at the lov^er end of the oesophagus 
may, however, occur without there being any morbid condition of 
the liver. It is of course rare, but cases have been recorded in which 
fatal 'haemorrhage in quite young patients was due to this cause. These 
/eins may become considerably dilated and varicose. Rupture or 
ulceration of these oesophageal piles have led to fatal haematemesis. This 
condition, however, can scarcely be diagnosed, and) at best can only he 
guessed at. 

j Treoimont would be that of the primary condition, with very careful 
feeding and avoidance of any rough or irritating food. 
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Neuroses of the (esophagus. — Paralysis of the cesophagus is a 
(fecidedly rare affection. • 

Etiology . — It may ibe functional or hysterical in origin; but in 
liysteria spasm is much commoner than paralysis. It may occur in 
cerebral tumour and general paralysis of the insane. 

Diseases attacking the nuclei in the pons and medulla, as in bulbar 
paralysis, and lesions of the vagi, and as peripheral neuritis due to lead or 
the poison of diphtheria, may occasionally produce it. It has been thought 
that, like dilatation of the oesophagus, it may be due to muscular weak- 
ness, and that difficulty of swallowing occurring in the course of acute 
fevers may thus be explained. 

Moi'hid anatomy , — Little is known of the morbid anatomy of the 
affection : Morell Mackenzie thought it probable that the lumen of the 
tube becomes diminished and the walls degenerated. On the analogy of 
other paralysed viscera dilatation would have been expected. Possibly 
some cases of simple dilatation of the oesophagus, where there is no 
apparent cau^e, such as a stricture, may be thus explained. 

The symptoms in a difficulty in swallowing food, which, however, 
though constant, is not absolute unless the pharynx be involved. The 
normal oesophageal sound, as heard by auscultation, is altered or lost. 
Passing a bougie proves the absence of any obstruction or stricture. 
Regurgitation of food, which is common and copious in dilatation, seldom 
occurs in paralysis. 

The treatment should, when possible, be applied to the primary 
cause ; but local stimukition by pungent food, the passage of a tube, or 
electricity, may be tried. Faradisation of the interior of the oesophagus 
^ust be carried out witt caution, as the vagi lie in close proximity. It 
is obviously more likely to succeed in the hysterical cases than in those 
the result of grave organic diseases of the nervous system. 

In cerebral tumour or bulbar paralysis care must be taken to see 
that a sufficiency of food is taken, and, if need be, the patient should be 
fed by the stomach-tube. 

H. D. Rolleston. 
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DYSPEPSIA 

Dyspepsia is a general name which is generally used as synonymous with 
indigestion. It properly means discomfort or pain during digestion in 
the stomach] but it is frequently used to signify discomfort or pain during 
the process of digestion, whether in the stomach or intestines. The 
vagueness o^ its significance has both advantages and disadvantages. 
The disadvantages of the name are that it signifies so many different 
conditions that it is little or no guide to the exact functional or organic 
lesions of the several organs concerned jn the digestive process; and 
without a more or less accurate knowledge of the nature of a disease 
we cannot hope for success in treatment. Its advantages, on the other 
hand, are that it includes a group of symptoms which cannot always be 
referred to an exact physiological or anatomical basis. In this respect it 
corresponds to albuminuria or jaundice, affections which, although they 
can often be assigned correctly to their causes, yet sometimes defy exact 
“diagnosis. 

It may also be compared with the symptom of itching in the skin, 
which may be due to eczema, urticaria, pruritus ; or, as in jaundice or 
Bright’s disease, to the presence of abnormal constituents in the blood. If 
we had to depend for our diagnosis solely on the patient’s account of his 
feelings, we could not distinguish these affections ; nor could we do so 
successfully even if we wore able to palpate the surface. By ocular 
inspection we may frequently distin^ish them ; but if, instead of being 
exposed to vie^, the skin were inside the body, it is evident that the 
diagnosis be impossible. Thus it is with many cases of 

! ^^Pppsia. Tfie conlplains great discomfort, but we are unable 

0 discover ai^ organic ^cause ; and frequently are not able to decide 
even upon the nature of the functional derangement on which the 
^®p6nd. In some cases the derangement is probably very slight, 
symptoms may be severe ; just as itching in Eczema, 
th is confined to the surface of the skin, may render 

^i^® almost intolerable. Some cases of dyspepsia very 
proidbly depend uj|pn a similar kind of irritation of the gastric or 
in mucous membrane ; for occasionally eczema will disappear and 

igestion ^ke its place, and conversely. *. ^ 

s medical knowledge advances the use of the name dyspepsia will be 
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greatly restricted (1), and we shall be able to assign the different fdnns 
of indigestion more and more exactly to their proper causes. At pi e- 
sent, however, it must be retained. > 

Foods. — In order to understand the symptoms of dyspepsia we must 
first consider the various classes of foods, and the mode in which they ;ire 
normally digested. In place of simply tabulating the various classes of 
foods, it is easier to suppose an ordinary mixed meal, consisting of beef- 
steak with fat attached, bread or potato, salt, pepper, mustard, pickles, 
fmit stewed with sugar, and alcohol in beer, wine, or spirits. The lean 
part of the beefsteak is a good example of the proteid constituents 
of food ; the fat of the fatty constituents ; the bread or potato of the 
carbohydrates ; the salt of the mineral constituents, of which others arc 
contained in the meat itself and in bread. Water is the largest and 
one of the most essential ingredients of the body. The stewed fmit 
and vegetables contain cellulose and neutral salts of vegetable acids 
combined with potash or lime. The sugar, like the bread and potato, 
belongs to the class of carbohydrates ; the pickles contain organic acids 
with cellulose ; and mustard and pepper contain pungen/. oils, which have 
the power of irritating, with more or less energy, any mucous surface 
with which they are brought in contact. Alcohol has a similar power of 
local irritation, which, however, is modified very greatly by its dilution ; 
moreover, after its absorption, it has a marked influence on the nervous 
system and circulation. 

Normal digestion. — Although this subject is fully dealt with in the 
introductory chapter (p. 281), for present purposes I may briefly sum 
up the main argument as follows : — In the mouth foods of all kinds 
ought to be thoroughly broken up by the teeth and softened by the saliva,' 
so as to reduce the food mechanically before it is actually swallowed. 
Meanwhile the saliva converts starch into maltose; so that if a piece 
of dry bread be chewed long enough it becomes distinctly sweet in the 
mouth. The saliva has an alkaline reaction, and the fgjed which has been 
chewed and well mixed with it in the mouth is consequently alkaline. 
On reaching the stomach, this alkaline material stimulates.^ the secretion 
of acid gastric juice from the glands which line the walls of the stomach ; 
and by admixtime with this juice the food becomes >yj|i^Qre fluid. The 
lean meat, or other proteid, unites with pepsine acid, and 

is generally split up into albumoses and peptouesiP^DLeiiat undergoes 
hardly any chemical change ; the connective tipsues^^nv^lb'ping the fatty 
particles of the meat are .dissolved and the fat is set free; but the dissolved 
alburn^ and albumoses in the stomach tend to emulsify it again. The 
starches at first undergo still further change into sugar by the continued 
auction of the saliva ; but this change is arrested after a while by the 
increasing acidity of the gastric juice. Cane sugar is partly left un- 
changed, partly converted into glucose and IsBVulose.f The salts are partly 
absorbed and partly remain in the stomach ; and the same is the case 
with the water which may be consumed with the meal. The cellulose is 
digested in the very slightest degree, if at all ; but it may be mechanically 
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'comftiinuted by the movements of the stomach, for the whoh mass that 
has been swallowed is churned^ up with the gastric juice for a varying 
period of time. Usually part of it is discharged at the end of about two 
hours or two hours and a half, and the whole is usually cleared out in 
about five hours. The acid chyme pouring into the duodenum there 
stimulates the secretion of the alkaline bile and pancreatic juice, as well 
as of the intestinal juice; and here the starches are converted into 
maltose and dextrose. The fats are further emulsified and split up into 
glycerine and fatty acids, And partially saponified by combination with 
potash or soda. The albumoses undergo further change into peptones ; 
and any cane sugar left unchanged in the stomach is converted into 
dextrose and leevulose. Some absorption here takes place, but this is 
chiefly effected in the large intestine where the movement of the bowel is 
slow ; food, which may take only five to eight hours to pass from the 
stomach to the ileo-caecal valve, usually takes sixteen hours to pass from 
this point to the anus. 

" Symptomf. — In health we are unconscious of the existence of any 
part of our body, save in so far as we get pleasure from its exercise; 
and this is true of the digestive organs as well as of others. For in 
perfect health the only sensations connected with digestion are those 
relating to the ingestion of food and the ejection of excreta ; and the slight 
inconvenience they occasion is more than compensated by sense of relief 
in the latter case, and the positive pleasure associated with the former. 

In some cases of dyspepsia the symptoms are associated more with 
the palate than with the%tomach ; in other cases rather with the intestines. 
The pleasure afforded by eating is frequently referred to the palate ; 
J^lthough it probably depends to a great extent upon the state of the 
stomach. In dyspepsia the normal desire for food occasionally gives 
place to a ravenous craving ; but more frequently it leads to a loss of 
appetite, distaste for food, nausea, or actual vomiting. The presence of 
food in the stomac^ instead of being unfelt as in health, gives rise to a 
sense of oppression in the epigastrium, disagreeable eructations of gas, 
food, or acid, and feelings ofe weight, oppression, uneasiness, discomfort, or 
pain. The pain^jnay be diffused ; it is very often situated at the junction 
of the oesoph^mk^™h^ the stomach opposite the end of the sternum, 
when it is ^nmSIp^^ai'tburn. In the intestine, likewise, we may have 
uneasiness, pa^^^^l^nsion, passage .of flatus, and either diarrhoea or 
constipation. Ih ad2^on,to these symptoms we sometimes have a great 
flow of saliva from the mouth, or the ejection of a large quantity of 
watery fluid, really saliva although it appears to come from the stomach. 
T^his is frequently accompanied by very acid eructations, the acid oeing 
such as to give rise to a burning in the mouth ; and from the burning iif 
fhe epigastrium and mouth, with which the flow of watery fluid is fre- 
quently associated, tlie symptom has received the name of pyrosis, a 
name which is now given to this ejection of water even although no 
ee ing of burning be present. 

briefly, the symptoms of dyspepsia are a furred tongue, a bad taste 
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in the moutli, want of appetite or even loathing of food, nausea, v?)init-' 
ing, oppression in the chest, weight at the epigastrium, pain, flatulence 
acidity, eructations, pjrrosis, constipation, or diarrhoea. The flatulence 
either passes upwards in belching or downwards per anum, or, if it remain 
in the stomach and intestines, it gives rise to distension. 

Analysis of symptoms. — Furred Tongue , — The tongue is usually 
taken as a useful index to the condition of the mucous membrane of the 
alimentary canal. In health it ought to be clean ; but in disease it is 
frequently covered with a more or less thick coating of a white, yellow 
brown or even black colour. This coating consists chiefly of epithelium 
with masses of micro-organisms. Its thickness and colour depend to a 
considerable extent upon the diet, and if the diet be very soft— Especially 
if it be liquid, as in the case of the milk diet usually employed in typhoid 
fever — the tongue has a thick, white, creamy coating. When the diet 
is solid the food tends to rub off* the accumulations of epithelium, and to 
keep the tongue clean. But the growth of microbes on the tongue is 
greatly stimulated by decomposing food; and this may be w/^ll seen in Ihe 
case of persons with a decayed molar tooth, in whicl\ particles of food 
accumulate ; the decomposing food in the hollow tooth seems to act as 
a kind of manure for the microbes on the tongue, and these consequently 
grow luxuriantly, giving rise to a thick patch of fur on the tongue close 
to the decayed tooth ; even though the rest of the tongue may be clean. 
How far the thick fur which occurs in some cases of dyspepsia, or in 
fevers, is due to alteration in the secretions of the mouth, and how far 
to trophic changes in the mucous membrane of ‘•the tongue itself, is not 
certainly known. Usually, however, a white pasty fur on the tongue is 
looked upon as a sign of atony and weakness in the digestive tract ; while 
a pointed tongue with large papillae, clean and rather red at the edges 
and tip, is regarded as a sign of irritation and an indication for soothing 
treatment ; a pale, flabby tongue is supposed to indicate the necessity for 
stimulating and tonic treatment. A bad taste in the piouth is sometimes 
due to decaying teeth or to artificial teeth or plates that are worn too 
constantly, and are not sufficiently purified by antiseptics ; but in addition 
to this, we know that a bad taste may arise from bitter substances given 
as medicine. Not only does quinine produce a bitter taste in the mouth 
when swallowed, but if administered with iodide of pofiiqpium the bitter 
taste may be persistent during th^. whole day. The iodides alone give 
rise to a saline, disagreeable taste, of which^ many patients complain ; 
this is caused by absorption from the stomach and re-excretion into the 
moutji through the salivary glands. When quinine is given at the same 
time the iodide appears to carry the quinine along with it into the 
Vnouth, and thus to give rise to the bitter taste. Bitter substances are 
formed in the body naturally, even when no medicines are taken ; and 
although fresh healthy bile is tasteless, bile is sometimes excessively bitter. 
The cause of the bitterness has not been exactly ascertained ; but it is 
tprobably due to accumulation of those bitter substances formed during 
digestion, which frequently make milk disagreeable to the palate 'vheu 
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. jirtificially peptonised for too long a time. It is probable that these 
bitter substances reach the mouth in the same way as iodide of potassium 
or quinine. ^ 

Disagreeable breath . — A disagreeable smell of t»he breath, like a furred 
tongue or unpleasant taste, may be due to decomposition of food in 
carious teeth ; but in some cases it is almost certainly due to the elimina- 
tion of substances which have been absorbed from the intestine and are 
excreted through the lungs. Sulphuretted hydrogen, when injected into 
the intestine, is absorbed with great rapidity and elihiinated through the 
lungs j and the same is the case with such vegetable volatile oils as those 
of onion and garlic. 

Appetite, although closely associated with the gratification of the gus- 
tatory nerves in the mouth, is yet more intimately dependent upon the 
condition of the stomach, and upon the wants of the body as a whole. 
The exact cause of it has not yet been ascertained, but certainly it is 
closely connected with the circulation of the blood in the stomach. The 
mticous membrane of this organ during fasting was observed by Beau- • 
mont to be pale ; but on the ingestion of food it became rosy at once, 
and secreted gastfic juice. It is probable that appetite consists in a con- 
dition of the nerves of the stomach similar to that which is produced in 
the nerves of the skin by itching or gent/e tickling i and is not improb- 
ably connected, to some extent, with distension of the lymph spaces in 
the mucous membrane, just as in the skin a sensation of itching frequently 
precedes the outbreak of sweat. When the stomach is somewhat weak 
or atonic there is frequ^tly no desire for food at first ; but after a little 
has been taken the appetite comes with the eating until a fair quantity 
has been consumed. Sometimes Beaumont observed that a craving 
appetite was associated with a red and irritable mucous membrane on 
which even some abrasion of the surface was present. When, however, 
irritation of the stomach, mechanical or chemical, is carried too far, the 
normal secretion of gastric juice stops, the circulation becomes lessened, 
the mucous membrane turns white, and mucus is secreted. Still further 
irritation causes retching and vomiting. 

It is evident that, if appetite be thus closely associated with the con- 
ition of. the circulation in the stomach itself, the appetite and the circula- 
tion together are likely to be influenced by the state of the liver; for 
nCfirly all the blood from the stomach must pass through the liver before 
It can reti^n into the general circulation. If this organ be congested, 
ab* circulation through it slow, the appetite is likely to fall into 
tjyance. It must Be borne in mind also that various substances have 
6 power of stimulating the walls of the stomach in such a wa}>*as to 
produce increased appetite, anorexia, or vomiting. Many substancef 
iich in small doses increase the appetite are emetics when given in 
doses. Thus a little mustard or horse-radish, a little salt or other 
ton' taken with food may render it more palatable ; a bitter 

before a meal will increase the appetite ; but all these sub- 
*ices taken in large quantities act as emetics. A very minute quantity 
VOL. Ill 2 c 
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of arsenic is a powerful stimulant to the appetite, but a large quantity* 
produces most violent vomiting. • 

In dyspepsia, then, we may have a craving £^npetite, a want of appe- 
tite, or an appetite for abnormal kinds of food. The craving appetite 
according to Beaumont's experiments, appears to go with an irritable 
condition of the stomach, such as might be caused by small doses of 
arsenic. It is very frequently noticeable as the first stage of whiPt is 
called “ a bilious attack ” ; and when the irritation in the stomach be- 
comes greater, the Craving appetite gives place to anorexia, and is fol- 
lowed by nausea, or even by vomiting. Lack of appetite may be associated 
with two conditions : either with the absence of tone and deficient circu- 
lation through the stomach, or with excessive irritation bordering upon 
nausea. In the first case, where lack of appetite is dependent upon weak- 
ness and absence of circulation, the person has little or no desire to take 
food ; but after beginning to eat, the gastric circulation becomes brisker, 
appetite comes with eating, and the person may be able to take a fair 
meal. In the case of a craving appetite, however, things are differeAt , 
and the stimulation by food, which in the case just mentioned brings on 
the appetite, stimulates the irritable stomach to exces^, so that appetite 
very quickly disappears ; if, then, more food be forced down, nausea or 
vomiting ensues. Where the stomach is already so irritable that nausea 
is felt before the food is taken, vomiting is very likely to come on imme- 
diately after eating. A lack of appetite restored by eating, therefore, 
indicates an atony of the stomach, which is likely to be benefited by tonics 
and stimulants ; a craving appetite easily satisfied, or anorexia with a 
tendency to nausea in eating, indicates irritation and requires sedative 
treatment. a 

It must be remembered that various poisons injected into the veins 
are excreted by the walls of the stomach ; thus tartar emetic, morphine, 
and serpent's venom injected into the veins are all excreted by the gastric 
mucous membrane ; and the same is the case with poisons formed in the 
body, such as the toxalbumins of cholera, and possibly also toxall)umins 
in cases of renal disease. 

It is of the utmost importance to bear in mind that disturbance of 
the appetite may be due to poisons formed in the intestine or in the 
tissues and excreted into the stomach, where they give rise to disturbance; 
as we observed that they do in the mouth. The elimination of these 
poisons from the body is, therefore,* to be carefully attended to as a means 
of restoring appetite. ^ 

Vomiting is the expulsion of the contents of the stomach through the 
oesophagus and mouth. It is effected by the squeezing of the stomach 
tbetween the diaphragm and abdominal walls. This squeezing is 
effectual to empty the stomach if the cardiac sphincter be contracted , 
when the movements are simply known under tljp title of “ retching- 
When the cardiac orifice dilates, and simultaneously the diaphragm 
descends to its utmost, and the abdominal muscles contract, the contents 
of the stomach find an issue through the oesophagus, and vomiting occurs- 
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• Th» nerve-centre by which the movements of the stomach, diaphragm, 
?k,iid abdominal muscles are so co-ordinated as to produce vomiting is 
situated in the medusa oblongata, and is closely associated with the 
respiratory centre; some nerve-cells being in alt probability common to 
l)oth centres. The vomiting centre may be stimulated sometimes by 
poisons, such as tartar emetic or apomorphino which act upon it 
(liftctly ; but it is usually brought into action reflexly by irritation which 
may start from various parts of the body, and is conveyed to it by the 
atlerent nerves. When stimulated from the brain, as in violent emotion 
or in organic disease — such as tubercular meningitis or cerebral tumour 
—the vomiting is sudden and not associated with nausea ; and the same is 
the case when it is stimulated from the pharynx by the tickling of a 
feather. Even stimulation from the stomach may be associated with very 
little nausea ; mustard and hot water cause vomiting speedily, but with 
very little antecedent nausea ; tartar emetic, on the other hand, causes 
much nausea. Vomiting is associated also with irritation in the liver, 
kidney, intestines, and genital organs ; so that during the passage of a 
gall-stone or of a renal calculus there may be violent vomiting ; and when 
vomiting is persistent the presence of a hernia should always be looked 
for. The vomiting of pregnancy is usualjy supposed to be reflex from 
the uterus, but it may be due to the presence of toxalbumins, as in 
cholera. Vomiting in dyspepsia is usually due either to the condition of 
the contents of the stomach or to that of the gastric walls. Thus it may 
occur after too bulky a meal, when the food, although perfectly whole- 
some, has been taken in such large quantity that the stomach is unable to 
digest it. Or it may occur from the ingestion of food which is either 
•irritating in itself, or is^ apt to undergo such decomposition as to lead to 
the formation of irritating products. 

Thus, tainted meat or fish, an oyster of doubtful quality, or bad mush- 
rooms may cause vomiting very shortly after their introduction ; while a 
mixture of pate de foie gras with milk and beer may yield irritiint pro- 
ducts, and give rise to vomiting some hours later ; although each article 
was good in itself, and the quantity tiiken not excessive. The food which 
has been taken into the stomach is much more liable to undergo decom- 
position with formation of irritating products if delayed in the stomach, 
fhis is especially noticeable in cases of contracted pylorus, whether in 
consequence of malignant disease or from cicatricial contraction due to old 
lucers. In such cases the food remains many hours in the dilated 
stomach, and is then vomUed ; usually in a state of fermentation. But 
‘jven in health imperfectly masticated food may remain too long in the 
the lumps in it are not readily dissolved by the gastric? juice, 
hen these lumps press towards the pylorus they stimulate it to co 3 i- 
t action, when not only is their own passage arrested, but a quantity of 
of X them. Thus, pieces of pototo, of apple, 

bei 6ven of butcher’s meat, which have been swallowed without 

comminuted by the teeth, are again and again forced to the pylorus 
contractions of the stomach ; but not being able to get through, they 
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are ultimatejy rejected by vomiting. In cases of sick headache, a transient' 
condition of dilatation of the stomach, and probably of contraction of th*e 
pylorus, occurs — the condition being, in fabt, one^pf a proximal dilatation 
with peripheral contraction, similar to that which I have pointed out in 
the arteries of the head during migraine. 

The condition of the gastric walls is a most important factor in 
vomiting. When the mucous membrane of the stomach is rubbed *too 
hard with a piece of glass rod, the natural rose colour disappears, the 
secretion of gastric juice stops, mucus is secreted, and vomiting is set up 
Here the vomiting is, no doubt, simply reflex, as in the case of vomiting 
by tickling the fauces with a feather ; but in Beaumont’s observations 
on Alexis St. Martin we notice that great irritability of the mucous 
membrane of the stomach tended to give rise to nausea and vomiting on 
taking food. 

In some cases, no doubt, there is hypersesthesia of the mucous merti- 
brane of the stomach, just as there may be of the fauces. The condition 
of the stomach in sick headache has already been noticed.^ A common 
cause of vomiting in the morning is the practice of taking an excessive 
quantity of spirits at night before going to bed. In life assurance it is of 
great importance to ascertain the habits of the proposer in regard to 
alcoholic liquors ; and as answers to direct questions on this point are apt 
to be sometimes evasive, if not untrue, some medical examiners are in the 
habit of asking whether the patient feels sick in the morning just after 
rising, or if he has got a good appetite for breakfast. Inability to eat 
breakfast, and morning vomiting especially, are* * regarded as suspicious 
signs, and as indications that the life is a doubtful one for insurance 
purposes. ^ • 

Oppression . — The feeling of oppression, which is generally referred to 
the cardiac region, is in most cases due to distension of the stomach with 
flatulence ; but in some is due no doubt to reflex irritation of the vagus 
acting upon the heart : indeed, the pulse-rate may actually be much 
slowed by gastric irritation. 

Pain in the stomach varies very much both in extent and character. 
In simple dyspepsia, not associated with ulceration or malignant 
disease, it is usually either of a dull character, extending over the whole 
epigastrium, or is a burning sensation nearly opposite the end of the 
sternum. The burning is closely associated with great acidity of the 
contents of the stomach, so that, wken these regurgitate into the mouth, 
they seem to give rise to a burning feeling in tie throat and set the teeth 
on edge. The point at which this burning is felt is just at the junction of 
the cefiophagus with the stomach; and I am inclined to think that it is due 
to irritation not of the stomach itself but of the lower end of the 
oesophagus by the acid contents of the stomach. 

Acidity. — I have observed that when there js much acid ii^ 
stomach this pain may sometimes be brought on or relieved at wil, 
simply by turning from one side to the other ; on turning to the left side, 
so that the gastric contents fill the fundus and do not reach the cardiac 
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• orifkje, the pain may disappear ; on turning to the right sid^ so that the 
Sontents of the stomach fill the smaller pyloric end, and are likely thus 
to reach the cardiac 4)rifice, * the burning sensation may at once re- 

• appear. I have noticed, too, that the burning Sensation may come on 
almost immediately after drinking a cup of tea, although this liquid 
is neutral in itself and not irritating to the oesophagus. The tea 
raa^ act simply by increasing the volume of the contents of the 
stomach, so as to make them reach the cardiac orifice, and irritate it by 
their acidity; but it seems very improbable that during the natural 
movements of the stomach the gastric contents should not pass over the 
cardiac orifice ; it seems to me more probable that tea causes a protrusion 
of the mucous membrane of the oesophagus into the stomach, much as the 
mucous membrane of the rectum occasionally protrudes through the anus 
after the administration of an enema ; the mucous membrane of the 
oesophagus, which is much more sensitive than the mucous membrane of 
the stomach itself, would thus be exposed to irritation by the acid 
contents of t|je stomach, and would feel the burning. When we swallow 
anything hot, th^e burning which it occasions ceases just at the point 
whore the hot liquid or solid leaves the (esophagus and passes into the 
stomach. 

This acidity of the gastric contents is not generally due to any excess 
of hydrochloric acid. Such an excess may occasionally be present; but, as 
a rule, the acidity is due to organic acids, such as lactic and sometimes 
butyric acids. Butyric acid seems to have an especially irritating local 
fiction. Although laetkj acid appears to be a normal constituent of the 
gastric juice, yet excess cither of it or of any other organic acid is 
generally duo to fermentation of sugars, alcohols, or fats. 

Pyroses . — Acidity in the stomach gives rise to too frequent desire to 
swallow saliva, which, by its alkalinity, thus eases the irritation of the 
lower end of the oesophagus. Not only so, but a reflex secretion of saliva 
appears to be induced in the salivary glands by gastric irritation ; so that 
the saliva either runs from the mouth or is shallowed frequently, and 
accumulates either in the stomach or in the lower part of the oesophagus, 
and is then ejected in considerable quantities as a nearly colourless, 
slightly alkaline, and opalescent fluid. 

Flatulence , — Wind in the stomach and intestines may be due either 
0 increased ingestion, increased formation, diminished absorption, or 
essened expulsion of gas. ^ A small quantity of air is usually swallowed 
I'l h the food, and a gcDod deal is swallowed with saliva. Thus, if 
11 ri cition in the stomach lead to frequent swallowing of saliva, more air 
2 swallowed with it, and either gives rise to distension or to befehing. 

ong with this wind small quantities of liquid or of food may com« 

into the mouth. mu 

'ind\V^ that .^ny thing that lessens fermentation in the stomach, 

is (1 the formation of acid, will also lessen the flatulence which 

1' he?^ frequent deglutition of saliva. The air which is swallowed^ 

1-11 It IS not again brought up, undergoes partial absorption, the oxygen 
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being quickly absorbed, while the nitrogen remains in the stomach %\{\ 
intestines. There is, however, another source of gas in the decomposition 
of food, and especially of the carbohydrates, which gives rise to the 
formation of marsh gas.* This gas may be derived from both sugars rtkI 
starches, but it is yielded in larger quantities by cellulose ; so that 
particular articles of diet containing much cellulose are apt to cause 
flatulence, and when sulphur also is present — as it is in most of !he 
cruciferse, such as cabbage — sulphuretted hydrogen may also be found. 

The occurrence of constipation and diarrhoea from changes in the 
intestine will be discussed later. 

Causation. — The causes of dyspepsia may be divided into (A) 
those which concern food, and (B) those which concern the organism. 
The food may be wong either in quantity or quality. 

Quantity . — If food be habitually taken in too large amounts, or at too 
frequent intervals, the digestive organs Avill be unable to cope with il, 
and indigestion will ensue. The quantity which diflFerent persons are 
capable of consuming varies within wide limits ; one man may eat in a 
day as much as would serve another for a week. Moreover, the quantity 
that can be consumed by the same individual varies very much under 
different circumstances, as with the time of the year, exposure to cold or 
heat, and, more especially, the amount of exercise which can be taken, 
and the nature of the exercise, whether it be in a confined place or in the 


open air. 

Meal-times . — The times at which food is taken may also lead to in- 
digestion ; not only may the meals be altogether ‘ too frequent, but they 
may be too frequent at one time of the day and too far apart at another. 
Some patients, for instance, take all the food of the twenty-four hours' 
between 8 a.m. and 4 P.M., and nothing else during the rest of the twenty- 
four hours ; others, again, take their meals with great irregularity, some- 
times lunching at 1 o’clock, sometimes fasting from 7 in the morning till 
9 at night. Even if there be no such irregularity as this, the time of 
meals may vary from half an hour to an hour and a half. 

Temperature . — The temperature at which food or drink is taken niny 
also be productive of dyspepsia. Thus, iced water, by chilling the stomach 
and lessening both its secretion and movement, may cause indigestion ; 


and very hot tea may possibly have a similar effect. 

Disintegration . — The mechanical, disintegration of food has much to 
do with its ready digestion ; and when it either is not or cannot he 
thoroughly disintegrated it will be slow of digestion. If any one wishes 
to convince himself of this, let him repeat the test for pepsine in 
British Pharmacopoeia, using for comparison in one glass hard-boiled egg, 
in pieces as large as can conveniently be inserted, with pepsine and aei , 
and in another glass pieces of the same egg rubbed up into a 
powder. He will then easily understand how slofvly large lumps aie 
digested in comparison with the same substance when finely comminutcc . 
Qne great cause of imperfect comminution is hurry at meals. The 
sure of business frequently compels people to spend as little time a 
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•pDs^ble over their food, and thus it is bolted rather than swallowed, and 
IS masticated very imperfectly indeed. I have seen a man sfick his fork 
into a new potato, aboi^ an inth long and half an inch across, swallow 
it whole at one gulp, and then complain that ne\f potatoes are indigest- 
ihle. Another cause of imperfect mastication is decay or absence of the 
molar teeth. On account of decayed and tender teeth on one side of the 
moRth the whole of the work may have to be done by the grinders on the 
other side. If the molars be tender on both sides, mastication must be 
done by the incisors, and that imperfectly ; or perhaps it is not done at all. 
Not infrequently we find, too, that the molars, if not entirely absent, are 
deficient in such a way as to have almost no grinding surface. When 
the two surfaces meet one another over so small an area they do practically 
nothing more than keep the jaws apart and allow the food to escape 
between them. 

’ Quality of food . — Another condition is the quality of the food. Thus 
fiesh of various kinds may bo hard and difficult to masticate ; either from 
tlie age of th^ animal, from the meat having been cooked while still in a 
state of rigor mortis, or from artificial hardening by salting or smoking. 
If any one will take a piece of beef and tear the fibres apart, he will readily 
see why it is less digestible than mutton ; for while beef tears into cords, 
mutton tears into fine threads : in the breast of a fowl the threads are 
^ still finer. In fish the fibres are not only fine, but shorter than those of 
flesh or fowl ; and in small fish, such as whiting and smelt, the fibres are 
finer than in such fish as cod. Properly boiled meat or fish is softer and 
more easily disintegrated than the same meat or fish roasted, broiled, or 
fried. Although the breast of a fowl is easily broken up, the same is 
«iot the case with the leg ; and the leg of a tough old fowl may be very 
much harder to masticate than a slice of roast beef or mutton. Skin is 
hard to masticate, whether it be the skin of fish, flesh, or fowl ; it is hard 
to digest, therefore, and the same is the case with sinews and ligaments. 
In small fish, such as whitebait, the skin cannot be removed, nor can the 
bones ; and the presence of the skin and the bone together makes such 
fish very indigestible. 

Fish, flesh, or game that has become high or tainted is indigestible from 
a different cause ; namely, from the presence in it of poisons formed by 
the decomposition of albuminous substances which may give rise to 
v iolent local disturbance of the digestive canal, or to symptoms of general 
poisoning. Curries, although very palatable, are somewhat dangerous, 
because the pieces of which they are composed are apt to be eaten with- 
<^>ut thorough mastication; and occasionally splinters of bone may be 
swallowed. Some kinds of farinaceous food are by no means eJlsy to 
‘ isintegrate ; as, for example, soft rolls and buns, and newly-baked brea<l 
^ ‘ly one can see this for himself by contrasting the behaviour of a piece 
? i^tiw bread with thg same bread when stale. If new bread be rolled 
finger and thumb it becomes a dense, coherent mass; the 
® ^ e bread treated in the same way is disintegrated into fine powder. A 
of dry toast is brittle, and breaks readily into powder between thi 
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teeth, and its brittleness is not impaired by spreading butter upon it<just« 
before eating ; but if the same toast, with butter spread upon it, be lai(’I 
before the fire so that the butter soaks in, it J^ecomes much tougher 
and less easily broken up: thus to stand in the heat with butter upon 
it may convert the toast from a readily digestible into an indigestil)le 
article of food. 

Pastry is usually put down as very indigestible ; and the pastry!* of 
the pastry-cook is certainly very apt to cause dyspepsia; but pastry 
carefully made at home may often be eaten with impunity. The reason 
of this probably is that if the pastry is made with the very best butter, 
and rolled very fine so as to make it flaky, it is neither injurious mechanic- 
ally nor chemically ; but if it is heavy it will not be readily broken up, 
and if the abominations sometimes known as “ cooking-butter ” are used 
in its composition, it will be very apt to disagree chemically. Many people 
think that a piece of bad butter, which it would be impossible to eat if it 
were spread upon a piece of toast, will do no harm if incorporated in 
pastry, because it is not so easily detected by the sense of ^ taste. It Is 
true that it thus escapes the very sense which was intended to act as a 
sentinel to the stomach ; but it is none the less injurious, and is exceed- 
ingly likely to cause sickness ; butyric acid being, as already mentioned, 
excessively irritating to the komach. Another frequent cause of dys- 
pepsia is want of cleanliness in the cooking utensils. The changes which 
such a want of cleanliness produces in the food prepared in them are 
probably of so subtle a nature as at present to elude the research of the 
chemist ; but, unfortunately, they act only too readily upon the human 
organism, and I believe that many a family suffers from dyspepsia simply 
because their cooks do not take proper pains to clean the pots and pan?« 
sufficiently soon after use to prevent decomposition of the fat used in 
cooking. Bad cooking is also responsible for many cases of dyspepsia in 
another way. When food is well cooked and appetising, the pleasure 
that is given to the palate excites reflexly the secretion of saliva, which 
does its part in digesting the starchy part of the food. Moreover, the 
increased amount of saliva stimulates the secretion from the stomach, and 
this in turn stimulates the intestines ; so that the appetising character of 
the food is a great aid to rapid and thorough digestion. If the food, on 
the other hand, is badly cooked and unappetising, so far from making the 
month water and stimulating the digestive processes in the way just 
mentioned, it tends rather to cause disgust, and through the nervous 
system to stop secretion of gastric juice, and evfen to produce nausea. 

But even when foods are properly cooked they may disagree from 
their chemical composition, and give rise to acidity, flatulence and other 
discomfort. Thus oily fish, such as herring, mackerel, eels and salmon, 
may disagree from their tendency to become decomposed in the stomach, 
and to give rise to irritating products. 

It has already been said that fats undergo little or no digestion in the 
stomach, and that the proper place for their digestion is the intestines, 
bSit sometimes they may be split up in the stomach, probably by means 
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•of microbes, setting free fatty acids which are exceedingly^ irritating; 
allusion has previously been made to the excessively irritating properties 
of butyric acid. Many^childreh are quite unable to eat hot mutton fat 
without being sick, and yet the same children ifiay be able to eat cold 
mutton fat without harm. The probable explanation of this is that the 
hot mutton fat undergoes a certain amount of decomposition in the 
stoihach, and yields irritating products which cause sickness and vomiting; 
whereas the cold mutton fat, being harder, is less changed until it arrives 
in the intestine, where it undergoes proper digestion. Raw vegetables, 
as a rule, do not irritate the stomach unless they have been swallowed 
without thorough mastication ; but they very frequently occasion great 
development of flatulence in the intestines. Unripe fruit not infrequently 
causes irritation both in the stomach and intestines, because the cellulose 
of which it is chiefly composed is very indigestible, and is attacked very 
slowly, if at all, by the digestive juices; moreover, unripe fruits are 
often simply crushed between the teeth and swallowed, in pieces of con- 
siderable size,^ without undergoing thorough mastication. Over-ripe fruit, 
or rather decaying fruit, is productive of discomfort from a different cause : 
although soft, and thus not likely to occasion mechanical irritation, it 
frequently contains quantities of microbes ^which give rise to decomposi- 
tion, with the evolution of gas and production of irritating products which 
cause diarrhoea. 


Drinks . — Beer is a common cause of dyspepsia, more especially if it 
be new and the fermentation not thoroughly completed. Such beer 
undergoes further fermentation in the stomach and intestines, gives 
rise to acute indigestion, and, if its use be long continued, to chronic 
catarrh. ^ 

Vinegar taken in large quantities leads to chronic dyspepsia with con- 
sequent emaciation, so that it is sometimes taken as a means of reducing 
obesity. It is a most dangerous remedy for this purpose, and I have 
seen its use by a well-nourished girl lead not only to emaciation, but to 
phthisis consequent upon malnutrition. 

Acid wines {vins aigres) have a similar action, and, if used regularly, 
tend to produee gastric catarrh. Spirits in excess are also most injurious; 
and whisky and water (or brandy and water) at night, by its irritating 
action on the empty stomach, is very likely to produce sickness and 
vomiting in the morning. 

Tea is another article of diet which is apt to cause dyspepsia ; partly 
Y action on the stomach itself and partly on the nervous system. 
An infusion of tea contains a good deal of tannin, which, if taken along 
^vith butcher’s meat, tends to harden the fibre and render it less digdfetible. 
onimon experience has led people to avoid taking butcher’s meat and' 
e.i at the same time, and rather to take with tea farinaceous food and 
h f proteins, such as boiled eggs or fish. High teas, in which 

m cher s meat is taken in considerable quantity with tea as a beverage, 


quantity 

,,_'si5tent 4-^ ^ 

upon the digestion depends a good deal upon the quantity used. 


the t source of severe and persistent dyspepsia. The effect of 



39 « 


SYSTEM OF MEDICINE 


its temperatjire, the frequency with which it is taken, and the kind of^ tc;i 
employed. A very strong infusion, especially when the water is allowed 
to stand on the leaves for a long time, is" most ^injurious ; and if it he 
taken scalding hot the effects are still worse. Constant flatulence, puiu 
in the stomach, and emaciation are frequently noticed in poor wonieu 
who come as hospital patients. Many of them keep the teapot on the 
stove the whole day long, so that the tea is constantly stewing, and wdiat 
they drink is rather a decoction than an infusion. It is best to allow 
the tea not to stand for more than three minutes upon the leaves and 
then to pour it off ; and in some cases the plan recommended by the late 
Sir Andrew Clark of infusing the tea with milk instead of water seems 
to be very useful. If the water be very hard, effervescing water, such 
’ as soda or potash water, may be employed instead of well water. Some 
patients bear China tea better than the teas of India or Ceylon. Tea-tasters 
tell me that although all the tea plants come originally from China, yet 
the tea plants have been grown in the same soil for centuries in China ; 
for about fifty or sixty years in Assam, and for about twenty y^ars in Ccyloii 
But the Ceylon and Indian teas are really drunk much stpnger than China 
' teas ; many people judge of the strength of an infusion simply by its 
colour, and as the China teas yield more colouring matter than Ceylon or 
Assam teas, they contain with a good depth of colour less of the other 
ingredients than Assam and Ceylon teas. These latter teas should he 
drunk in a pale straw-coloiu’ed infusion instead of the dark brown in- 
fusion of the China tea, as the pale infusion of the former corresponds in 
strength to a dark infusion of the latter. ^ 

The quantity of fluid taken at meals is often of importance. In 
the case of tea a chemical action of the liquid interferes with digestion 
but even too much water with meals may cause dyspepsia. One 
reason of this is that if water be frequently sipped during the meal 
the food is apt to be softened in the mouth by water instead of by saliva, 
and thus passes into the stomach imperfectly masticated, and with its 
farinaceous ingredients little changed by the saliva. The fluid also 
dilutes the gastric juice and renders digestion in the stomach slow, so 
that %me is afforded for the development of microbes, the growth of 
which is further favoured by the dilution of the gastric juice which in 
its normal concentration has an antiseptic action. Dyspeptics are fre- 
quently advised not to drink during meals, but to drink freely after they 
have finished their meal. This advice is good so far as it goes, because 
- it prevents the pati’ent from washing his food down without either mastica- 
tion or insalivation ; but it does not prevent dilution of the gastric juice. 
A better plan is to drink water, and especially hot water, an hour before 
Heals. 

Microbes , — Imperfectly cleaned dental plates or carious teeth may fonji 
a breeding-ground for microbes which are carried down from the ^ 
into the stomach. Frequent swallowing of saliva certainly seems to 
"rise to dyspepsia occasionally, and possibly the dyspepsia which 
li’een observed along with dirty dental plates may really have heen 
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‘J]uc *10 profuse salivary secretion caused by the irritation th^ey produce. 
S^iicli secretion may also be induced by tobacco, either smoked or chewed, 
and this also leads to dyspepsia ; while the action of the tobacco itself 
upon the nervous system, in some cases, is distinctJly injurious ; in others, 
h()\vever, if used in moderation, it may on the whole be beneficial. I 
have seen at least one case of dyspepsia in which everything failed to 
crive relief until a naso- pharyngeal catarrh, from which the patient 
suffered, and which gave rise to constant swallowing of mucus, was treated 
1)7 the removal of some adenoids ; after this operation the dyspepsia 
disappeared. 

NervmhS influences . — ^The effect of emotion upon the stomach is well 
known. A piece of bad news takes away the appetite, and may even 
l)ring on sickness. Mental work immediately after a meal is very apt to 
disturb digestion, and if carried on regularly may lead to dyspepsia. I 
Mas once staying at a hydropathic establishment near a largo commercial 
town when I observed that one of the rules was that any patient taking 
up a newspaper within an hour after dinner was fined one shilling. The 
reason for this wfj^ that the patients who came there were chiefly engaged 
in business, and the first thing they turned to in a newspaper was the 
money column ; thus their minds became occupied with commercial affairs 
after meals and digestion was not so good. Robert Mayow put the 
case very well more than two hundred years ago. It was then supposed 
that all the functions of the body were carried on by vital spirits, — 
little imps which rushed hither and thither according to the work required 
in one part of the body or in another. lie said that if the vital spirits 
are in the stomach digesting food they cannot be up in the brain, and, 
therefore, immediately after a heavy meal people are stupid and languid ; 
if the vital spirits leave the stomach and go up to the brain, the 
digestion is not performed. If we put the word “ blood ” instead of viUil 
spirits, Mayow’s doctrine corresponds very nearly with that of modern 
physiologists. Excessive weariness tends to cause indigestion, because the 
wearied stomach and nervous system do not respond to the stimulus of 
food. Worry, anxiety, disappointments, and especially love affairs, all 
tend to cause dyspepsia [vide p. 648 ]. 

Exposure to cold^ probably by disturbing the balance of the circu- 
lation, causes dyspepsia j and many people who are perfectly well during 
(hy weather begin to suffer from {iyspepsia as soon as the weather 
becomes cold and damp. ^ 

JFant of exercise . — General atony of the body, such as results from 
lack of exercise, brings about atony of the stomach as well ; and the 
iniperfect combustion or elimination of waste products not only fessens 
'ippetite but interferes with the digestive processes. Atony of th* 
^Tiuscles of the abdominal wall, by rendering them feeble, prevents their 
^ning that support ito the stomach and abdominal viscera which « is 
to keep them perfectly in position : the stomach and intestines, 
fforefore, tend to fall, and we get the condition known as gastroptosis 
enteroptosis \yide art. “Enteroptosis ”]. In some cases these 
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conditions are increased and perpetuated by adhesions of the omeiftum^ 
from old indammation, especially about the caecum or appendix. 

Adhesions of the intestines themselves klso tei^d to interfere with the 
digestion, and give risd to flatulence, pain, and other discomfort. Pains 
which are probably due to old adhesions are sometimes very troublesome 
indeed [vide vol. ii. p. 887]. The patient wakes early in the morning with 
pain in the abdomen of a weary, heavy kind, and this may continue for one 
or two hours. It may be relieved by the passage of flatus, and sometimes 
disappears entirely as soon as the patient gets up. In other instances 
the patient sufters from it while upright and is relieved by lying down 
flL'he pains are affected by exposure to cold, by changes of weather as well 
as by iVl&iscretions of diet ; and they seem really to be of a gouty or 
rheumatic origin, and may coexist with or alternate with headache or 
pains in the joints. [See also art. “ Enteroptosis ” in this volume.] 

In some cases a floating kidney seems to be productive of no injury 
whatever; in others it causes constant dyspepsia, languor, depression, 
inability to work, and discomfort so great as to render life a Jiurden to tfie 
patient. [Vide art. on “Movable Kidney,” vol. iv.] ^ 

There is one cause of dyspepsia which must bo noted with great 
care, and this is incipient phthisis. There can be little doubt that 
chronic dyspepsia, by weakening the resistance of the organism, renders 
it less able to resist the attacks of microbes, and thus renders the 
individual more liable to phthisis ; but, at the same time, the tuberculous 
disease in the lung itself appears to lead secondarily to dyspepsia. 
Whether this be due to a reflex action from thep-lung upon the stomach 
through the vagus, to toxins or toxalbumins, or to some other cause, 
I cannot say ; but in all cases of dyspepsia, especially those occurring' 
in patients from seventeen to twenty-five, the lungs should be carefully 
examined [^nde p. 493]. 

Consequences of dyspepsia. — Patients suffering from dyspepsia are 
very apt to treat themselves, to cut off one article of diet after another, often 
without success, and in this way to lessen their nutrition and diminish their 
strength without adding to their comfort. The constant irritation which 
they experience from discomfort or pain is apt to lessen their power of 
attending to other things ; so that they lose interest in outside circum- 
stances, have less power of attention, and are tempted to concentrate 
their thoughts upon themselves. When they attempt to read or think 
they feel dull and heavy, and they do not either comprehend so readily or 
remember so distinctly as they did when well. 'Moreover, they are likely 
to become irritable and snappish, and such fits of irritability often 
jdterndte with feelings of Repression and languor. They sometimes also 
c^ipplain of singing in the ears and giddiness, and of a tendency to fall- 
These symptoms are more frequent in elderly people, and are probably 
associate to a considerable extent with atheroma. ^When they occur ni 
younger persons free from organic disease they are more suggestive o 
excessive tobacco-smoking. 

Treatment. ^In the tareatment of dyspepsia it is important to lay 
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rules for the patient when food should^be eaten, how food should 
fJc eaten, and what food should be eaten. The general experience of 
mankind shows that foijr or five hours should intervene between meals ; 
but under certain conditions it is advisable to have* something to eat every 
two hours. In Baedeker’s Guide, under general directions to travellers 
in the Alps, he advises that something should be eaten every two hours 
in 6rder to avoid the fatigue that might otherwise come on. In fever 
when the waste of the body is as great or even greater than in such 
violent exertion as Alpine climbing, every two hours is the time usually 
suitable for the administration of food ; but when given so frequently 
as this it should bo taken in small quantity ; if much be taken at such 
short intervals indigestion will probably ensue. 

How the food should he eaten . — It is evident, then, that food should be 
eaten slowly, and should be thoroughly masticated and insalivated before 
it is swallowed. I repeat that hurry at meals is a frequent cause of 
dyspepsia, and that hurry, worry, or mental exertion immediately after 
mbals is another. In dyspeptics a certain amount of time should be 
allowed between the meal and the return to work, whether bodily 
or mental. Rest before meals is also an important factor, especially 
rest for a few minutes just before the evening meal, whether it be called 
dinner or supper; for this is the time at which the body in general 
and the stomach in particular are likely to be exhausted. 

I have already said that much fluid at a meal, by diluting the saliva 
and gastric juice, is disadvantageous. It is not so injurious when taken 
immediately after a mcftl ; but the best time to take liquid is an hour 
before meals, and the best form in which it can be taken is hot water. 
By drinking a tumbler of hot water an hour or so before meals, not only 
are the remnants of the previous meal washed out of the stomach, but 
also much of the water becomes absorbed. This prevents thirst being 
felt, obviates the necessity for drinking at meals, and, instead of the 
gastric juice being diluted by the water which would then be drunk, and 
digestion retarded, the water already absorbed supplies material for the 
free secretion of saliva and gastric juice, and thus accelerates digestion. 
If the stomach is actually dilated, and especially if this be due to pyloric 
obstruction, the hot water will remain in the stomach for more than an 
our after it has been drunk, and instead of accelerating digestion will 
mterfere with it. In such cases the long interval which usually elapses 
etween dinner, supper, and breakfasl may allow the stomach to become 
empty, and breakfast ma/be eaten with relish and digested with comfort. 

ut under such conditions a tumbler of water either hot or cold, taken 
good^^^^ retained, may prevent digestion and do harm instead of 

c f experience of mankind has shown that it is advisable, to a 
extent, to separate the proteid from the farinaceous meals; a 
common plan is to have a farinaceous meal with a small quantity 
fo breakfast, a proteid meal at luncheon, a very little farinaceous 

in the afternoon, and again a proteid meal in the evening. Thus* 
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we find that at breakfast ^ead and toast with some easily digested 
— such as egg or fish — is very commonly taken ; or a small quantity of^,i 
sparingly digestible proteid such as fried bacop, of which the hyrlio- 
carbonaceous fat frequently forms a large portion. At lunch the main 
part of the meal consists of meat, although a moderate quantity of 
bread or vegetables may be taken with it. The afternoon meal consists 
of a little bread and butter, and in the evening there follows arioBhei 
proteid meal like that of lunch. In cases of dyspepsia it is often useful 
to separate the proteids from the farinaceous foods more completely. The 
time of digestion of the two is different, and the parts of the digestive 
canal in which digestion takes place also differ. 

For dyspeptics, a breakfast consisting of dry toast, rusk, or stale bread, 
with a little butter, which ought to be of the very best quality, shoiihl 
form the staple of the meal. If the digestion be very bad, the biead 
may have some hot milk poured upon it and be eaten in this way without 
butter ; but ordinarily more milk, either warm or cold, may be taken with ' 
the toast, and many people without injury can take with the milk sufficient 
tea, coffee, or cocoa to flavour it. If the stomach be able to bear it, a 
soft-boiled egg or a piece of fish may be added. Ihe mid-day meal 
should be chiefly proteid, such as fish, fowl, eggs or meat, with some stale 
bread. One of the lightest fishes is boiled whiting, for the fibre is very 
soft and easily disintegrated. Cod is also good, but is somewhat harder 
and requires more careful mastication. Boiled or broiled sole is also 
excellent. If the sole be fried the skin must be very carefully removed 
as well as the bones. Sauces, containing fluid frits, are apt to disagree , 
and it is safer to take the fish simply with salt and stale bread. In 
many cases it is better rather to spread a little good butter upoj? 
the bread and take that with the fish than to use sauce or melted 
butter. In the same way fowl may be eaten with stale bread. In . 
some cases eggs in the form of an omelette are tolerated, but in many 
patients eggs are liable to cause biliousness. A cut from the joint, a 
chop, or a steak sometimes suit well, provided they be thoroughly 
masticated and all the stringy parts avoided. It is best, as I have 
already said, to drink hot water an hour before lunch ; but sometimes 
dyspeptics will not or cannot do this, and such persons may be allowed 
half a tumbler of water, which should be sipped after the luncla is over. In 
many cases it is advantageous to add to it one or two tablespoonfuls of 
old 'whisky or brandy. Effervescent water to many persons is more 
palatable and more stimulating than plain wstter ; and it may be used 
provided it do not give rise to flatulent distension, as in many cases it 
does. “ As a rule, wines and beers do not agree so well with dyspeptics ms 
opirits, but it must be borne in mind that as spirits tell less upon the 
stomach and more upon the liver, while wine and beer tell more upon the 
stomach and intestine, the consumption of the forper is more liable to 
abuse than the latter ; the patient who uses spirits is longer lu 
finding out the mischief of excessive indulgence than he who uses wme 
or beer. In the afternoon hot water may be drunk again, flavoured by m 
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^oe of lemon floated upon it; and a smalljlpiece of bread or biscuit 
Siiiy be taken with it. Weak tea is more palatable, or milt and water, 
and if found not to (Jisagree* either the weak tea, or milk flavoured 
with tea, may be used in the place of hot wdter. For the evening 
mail at seven or half-past seven similar food should be taken to that of 
the luncheon. 

•If the dyspepsia be less severe the patient may return to more 
ordinary diet, mixing the proteids and farinaceous foods in larger 
quantity ; but care must be taken by all dyspeptics to avoid too much 
sugar, which is very apt to create acidity. A good general rule also is to 
avoid all skins and bones, and all strings, stones, or seeds. The bones of 
fish, and the chips of bone that occasionally occur in curries or hash, are 
very indigestible; so are skins of every kind, whether they be skins of 'fish, 
flesh, fowl, fruit or vegetable. All stringy meats, fruits and vegetables 
should be avoided, and stones and seeds are wholly indigestible. 

In regard to mastication an excellent rule is that of the late Sir 
A^idrew Clark. The mouth contains, or ought to contain, thirty-two teeth, 
and to every mouthful of food thirty-two bites should be given. If the 
teeth arc imperfect, even this number is not sufficient ; and as many as 
sixty-four or ninety-six bites may be required properly to comminute a 
single mouthful of steak or chop. Another rule, which is sometimes 
of great service in dyspepsia, is to insist that before the food is 
swallowed it should be so finely masticated, and so thoroughly mixed 
with saliva, that it shall be of the consistence of cream, and would pass 
through a sieve without leaving remainder. It is very much easier, how- 
ever, to give such a rule than to get it followed ; and it is only in very 
isevere cases, and especially in those Avhere the pain is so great as to 
suggest the presence of gastric ulcer, that patients will follow it. They 
often find the rule so troublesome that mere inconvenience or discomfort 
will not force them to follow it ; and they can only be induced to do so by 
finding that obedience to it prevents the occurrence of severe pain, while 
the neglect of it causes the pain to return. 

JFarmth ami support, liegimen . — Dyspepsia often results from undue 
exposure. There are four places that require special warmth, namely, 
™ back of the neck, the front of the abdomen, the shins and the feet. 

•illy persons, after sitting in the draught which always exists in cold 
leather between the door and the fireplace, will suffer from dyspepsia, 
^ind then wonder what article of food has disagreed with them. This 
< raught should be carefufly avoided by raising the feet above its level, or 
sitting out of the current from the door to the fire. Thick boots, 
especially boots with cork soles, woollen stockings, and gaiters of ctoth or 
the feet and legs from cold ; and warmth to the back 
e neck may be afforded by a muffler or high collar. Another aid of 
to ea importance in ijases of dyspepsia is an apron of chamois leather and 
a belt round the abdomen, which should be Avorn in such a 
jji as to give both warmth and support ; support is especially needful 
teases where the abdominal muscles are lax and the belly pendulouS. 
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Fhe commonest kind of bilt is either flannel or knitted woollen ; but^ ^ 
jilk scarf known under the name of “ cummerbund ” (or “ camarband ” a* 
t is now spelt) is even more comfortable. ^ It should be long enough to 
50 three times round the body, and it can be put on with any degree of 
tightness. In cases of floating kidney the belt may be provided with a 
pad or truss [vide arts. “ Enteroptosis ” and “ Movable Kidney ”]. 

It is important, as far as possible, to avoid fatigue before meals and to 
get rid of all wmry or thoughts about business during meals. Some 
people damage their digestion by walking from their work with the notion 
of getting an appetite. The extra labour caused by this finishes up the 
patient already exhausted by his daily work, and lessens the digestive 
powers still more. Twenty minutes’ rest at least, after getting home, is 
a useful restorative; and is advisable for dyspeptics, especially for 
patiente at or above middle age. On the other hand, if the occupation 
be of a harassing and anxious kind, it is sometimes useful for the patieftt 
to walk home instead of driving in hope of getting rid of his anxiety and 
worry by exercise. If rest can be taken on arrival the , disadvantage 
caused by the extra bodily work in such cases may be more than 
compensated by the relief to the mind. 

After the meal is over, rest is required both for body and mind ; and 
active exertion, either bodily or mental, is injurious ; it is advisable to rest 
half an hour or more if possible. During this time pleasant conversation 
or light reading or a pipe may divert the thoughts from care. 

. The medicims that have been used in the treatment of dyspepsia are 
annost innumerable; but they may be divided into a few classes : (i.) those 
which stimulate the secretion and movements of the stomach ; (ii.) those 
which by their local action have a sedative action on the stomach ; 
those which act upon the general nervous system ; (iv.) those which sup- 
ply digestive material ; (v.) those which lessen abnormal decomposition; 
and (vi.) those which aid in elimination. Among those which stimulate 
the stomach directly one of the best is bicarbonate of soda in ten or 
fifteen-grain doses. This should be given fifteen, twenty, or thirty minutes 
before meals ; and it may, I think, be combined advantageously with 
some bitter, islich as calumba, quassia, gentian, or camomile. Another 
eifceedingly useful stimulant is rhubarb. 

An old-fashioned plan was to make the patient chew a stick of 
rhubarb, in which way he got a solution of its active principles in the 
alka>line wUva ; but many persons dislike this way, and prefer the rhulwrh 
taken along with an allmli before meals. A very good remedy is the 
compound rhubarb powder of the British Pharmacopoeia — long known as 
“ Gregory’s Powder ” — in doses of five or ten grains in a cachet with a 
mouthful of water twenty minutes before meals. Another very useful 
mixture is the following, which is much used at St. Bartholomews 
Hospital: — R Sodii bicarbonat. gr. x., Tinct. geqjbian. co. nhxxx., 
chloroform. Tfix., Infus. rhei Jss., Aq. menth. pip. ad §j. M. 1 ^®^’ 
mitte doses viii. Sig. Two tablespoonfuls to be taken three times a tl^y 
twenty minutes before meals. I have already made a comparison between 
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tccliing of the skin and irritation of the stomach ; and chry^phanic acid^ 
Iso useful in skin diseases, appears also to have a most useful effect in disease 
of the stomach. 

One of the best combinations that I know fs one which was a great 
favourite of the late Dr. Warburton Begbie ; its effects were so good that 
he used to call it the Pulvis mirabilis : — R Bismuth subnit. vel bismuth 
ciifb. gr. V., Sodii bicarb, gr. v., Pulv. rhei gr. i., Pulv. nux. vom. gr. ss., 
Pulv. cinnamon co. gr. iss. M. The powder to be dispensed in 
cachet ; two cachets to be taken with a mouthful of water three times a 
day twenty minutes before meals. This powder may also be given in 
cachets containing 10 grains each, and the quantities of the several 
ingredients may bo increased or diminished ; so that if the quantity of 
rhubarb in the above formula cause the bowels to move too freely it 
may be lessened as required. 

• A great deal has been written about the uselessness of bitters, and 
perhaps their utility has been exaggerated ; nevertheless in many cases 
tficy certainjy seem to be productive of great benefit. In cases of 
atonic dyspepsi^ such as we see ordinarily in hospital patients who 
complain of windy spasm and present a certain definite group of 
symptoms, quassia and iron before meals^ appear frequently to be more 
beneficial than alkalies. The group of symptoms consists in a pale 
flabby tongue, furred on the dorsum, and marked with teeth at the edges ; 
pain in the epigastrium striking through between the blade bones ; much 
wind in the stomach \ flushes of heat ; black specks before the eyes, and 
pain at the top of the kead. If constipation be present, some sulphate of 
magnesia in the morning greatly assists the action of the iron and bitter. 
• In irritable dyspepsia bismuth is one of our most useful remedies ; 
it may be given in the form cither of a solution or of a powder. Some 
patients object to a powder, and prefer the liquor bismuthi, which may 
he given in doses of half a drachm to a drachm with aromatic spirit of 
ammonia and some carminative water. The subnitrate of bismuth does 
not go very well with bicarbonate of soda, as decomposition occurs with 
the formation of carbonate of bismuth, nitrate of soda, and evolution of 
carbonic acid gas, which, if the quantity of bismuth be large, may be so 
great as either to blow the cork out of the bottle or even to burst the bottle 
itself. In books on materia medica it is the fashion to recommend the 
carbonate or subnitrate of bismuth to be suspended by means of mucilage 
of tragacanth or compound powder ; but many patients dislike this thick 
draught, and prefer the powder simply shaken up in the vehicle. I have 
already given a formula for bismuth in a cachet with soda. When 
niuch pain is associated with taking of food, twenty to thirty ftiinims 
of the compound tincture of camphor may be added to the bismuth 
mixture with great advantage. When there is great pain and acidity 
lifter meals, it may relieved by dissolving a teaspoonful of bicarbonate 
of soda’ in a little water, and sipping this with a salt-spoon until the 
pain is relieved ; this is, of course, but a palliative measure, yet it gives 
considerable relief at the time, and (although it is often said to destroy 
VOL. Ill 2 D 
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the coats of^ the stomach) I have known cases Avhere the practice hf#® 
been continued for years without any apparent injury to the patient. '* 
Among the drugs which assist the furiction of digestion through the 
nervous system, the forfemost place must be accorded to nux vomica and 
strychnine ; and ten minims of the tincture of nux vomica, or five of the 
liquor strychninse, are most useful adjuncts to antidyspeptic remedies in 
most cases of feeble digestion. Among those substances which are uSed 
to supply digesting material the most important are hydrochloric acid 
and pepsin ; to these perhaps rennet should be added. A dose of ten 
minims of dilute hydrochloric acid or of nitro-hydrochloric acid appears 
to help digestion in many cases where the acid only is deficient. It is 
frequently given Avith the bitter shortly before meals, as then it seems to 
stimulate the appetite ; but it may be given also immediately after meals, 
either alone, Avith tincture of nux vomica, or Avith pepsin. In some 
cases rennet appears to be deficient in the gastric juice. The exact use rtf 
this ferment in ordinary digestion has not yet been ascertained ; but that 
it has some important function I am convinced, for in making some 
experiments a good many years ago on the digestive poAver of various 
preparations of pepsin, I found one which contained harclly any pepsin hut 
a good deal of rennet ; yet, contrary to my expectation, it proved to he 
of considerable benefit when administered to some of my patients. 

Amongst the remedies which tend to prevent fermentation, one of the 
best is phenol, which may be given in the form of a pill, half a grain to a 
grain with every meal. Creasote has a similar action, and sulpho-carbohite 
of soda in ten-grain doses is also a very efficient rsmedy. For preventing 
decomposition in the intestines and flatulent distension, besides the 
remedies already mentioned salicylate of bismuth, with salol or with 
salicylic acid, is often of great use. The accumulation of faecal matter in 
the intestine must be prevented and the bowels kept regular by means ot 
purgatives \mde “ Constipation,” p. 696]. The evacuation of the liver is also 
a most important matter. The mode of action of mercury upon the liver 
has not yet been fully ascertained ; but there can be no doubt AvhateAcr 
that a dose of blue pill or calomel at night, folloAved by a saline purgative 
in the morning, is of the greatest use in relieving many of the symptom!^ 
of dyspepsia. In some patients mercurials followed by a saline cause 
great depression ; but this depression may be relieved, without bringing 
back the dyspeptic condition, by a small glass of champagne or hv 
two tablespoonfuls of brandy in a glass of soda water. 

The pains to which I have alluded as 'probably dependent upon 
adhesion of the intestine, and occurring in gouty or rheumatic subject.s, are 
best treated by salicylate of soda and salicylate of bismuth with Avarint i 
lo the stomach and support by means of a belt. Although they may 
increased by irritating articles of diet, such as nuts, figs, and like ind- 
gestible substances, yet diet does not exercise nearly |io much influence over 
them as exposure to cold, indulgence in acid wines, or in any other excess 
that usually brings on gout or rheumatism. 


T. Lauder Brunton- 
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Dyspepsia in Childhood 

Disorders of digestion occurring in children below the age of puberty 
differ in several important particulars from those encountered at a later 
age. In the first place, the deficient development of the stomach in early 
life necessitates the greater part of the digestive functions being carried 
out by the intestine ; consequently any failure of assimilation of the food 
usually manifests itself by symptoms which arc intestinal rather than 
gastric. In the second place, children are very susceptible to catarrhal 
•aficctions of the gastro-intestinal tract, the symptoms of which are apt to 
be obscured by phenomena arising from reflc.x irritation of the nervous 
•system. Chronic inflammation of the stomach, on the other hand, which 
constitutes one of the commonest causes of dyspepsia in adult life, is 
larely met with in young children. Finally, it may be noticed that 
lunctional disorders of the stomach associated with an alniormal secretion 
of gastric juice (Hyperacidity, Hypersecretion) are very rare below the 
‘T-ge of puberty. 

A. Gastric dyspepsia. — 1. Weak digrestion. — This name is given 
to a functional disorder of the digest jve organs characterised by failure of 
le secretory and motor powers of the stomach and intestine. 

i^^tiology , — In some cases a weak habit of digestion occurs as a primary 
complaint, but in the vast majority it ensues upon the damage inflicted 
^ipon the mucous membrane of the alimentary canal by an atfack of 
^ ^^^fl^-w^ation. In 38 per cent of the cases of primary dyspcp8>d 
coiHe under my own care, either one of the parents, or other 
c 1 ren in the family, had suffered in a similar manner, 
m tb fite complaint is more often transmitted through the 

ch^l 1 father, and is more common in girls than in boys. Tlje 

^ ren of neurotic parents are particularly apt to fall victims to the 
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disorder, as ?.Te also the offspring of persons who have married late in 
Among the exciting causes of weak digestion, irregularity of feeding imf 
over-indulgence in rich or indigestible substances rank first. In rarer 
instances the disorder can be traced to overcrowding, deficient ventilation 
septic states of the mouth arising from stomatitis or carious teeth, ffccal 
accumulations in the lower bowel, a neglected hernia, or excessive mastur- 
bation. When the complaint is due to antecedent inflammation of ?h(‘ 
alimentary tract it usually begins between the ages of two and five, and 
frequently persists throughout life. Occasionally the disease dates from 
an attack of some infectious disorder, such as scarlatina, measles, small- 
pox, or pertussis; the symptoms first becoming noticeable during the 
period of convalescence. 

Symptoms , — Pain after food is one of the most prominent features of 
the complaint. It usually begins shortly after a meal, and is chiefly 
experienced between the shoulders or behind the lower end of the steruni. 
Occasionally the skin over the lower ribs on the left side feels bruised and 
tender to the touch. Flatulent eructations occur after eaph meal, an’d 
may be excited even by a draught of water or a cup pf tea. Towards 
evening the stomach and intestines often become distended with gas, and 
the pressure which they exert upon the diaphragm gives rise to an 
inspiratory form of dyspiKjea and palpitation. Nausea is a frequent 
symptom of the complaint, and may persist for many days or even weeks, 
being temporarily relieved by food and stimulants. The appetite is 
usually variable, being at one time ravenous and almost insatiable ; while 
at another it can be easily appeaj^ed or is altogethl^r absent. The tongue 
is large, pale, flabby, and often indented along its margins by the teeth 
The bowels are usually sluggish in their action, and the stools hard and* 
pale, or putty-like in consistence, but attacks of diarrhoea are apt to 
supervene from time to time, Avhen the motions not infrequently consist 
almost entirely of mucus. The pulse is soft, small, and during the periods 
of digestion abnormally slow. The urine is diminished in quantity, 
neutral or alkaline in reaction, and deposits phosphates on standing 
Vomiting, except as the result of an unusually copious meal, is an 
inconstant feature of the complaint. Some children, however, habitually 
vomit solid food, such as meat and fish, whenever they are permitted to 
partake of it. Although actual emaciation does not usually accompany 
this condition of feeble digestive nower, the child fails to thrive, and 
becomes dull, spiritless, and disinclined to the least physical or mental 
exertion. Many patients suffer from extreme languor and drowsiness 
after meals, or invariably sigh, yawn, or hiccup during the course of the 
afternoon. Occasionally at these times a strange confusion of ideas may 
be observed, or the child may stammer or become partially aphasic. 
other cases it exhibits various choreic movements, such as nodding the 
head, blinking the eyes, or incessantly twitching the extremities, hj 
some cases severe frontal headache, which comes on before breakfast ane 
persists until the afternoon, is the chief source of complaint. Among the 
secondary phenomena of the disease attacks of asthma, palpitation, 
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faintness, and irritable skin eruptions are the most important. The 
•isthmatic attacks (asthma dyspepticum) appear suddenly after meals, and 
are characterised by ijrgent dyspnoea, cyanosis, and a slow or irregular 
pulse. These symptoms rapidly subside after vc/miting has taken place. 
Among the cutaneous affections strophulus and urticaria are the most 
common. The former is especially apt to show itself after indulgence in 
8uth articles as porridge, strawberries, fish, almonds, pork and cucumber ; 
while the latter appears chiefly at night-time upon the back, buttocks, and 
thighs. When the contents of the stomach arc examined after a test meal 
the total acidity is found to be diminished, and the percentage of hydro- 
chloric acid considerably below the normal. Owing to the weak state of 
the wall of the stomach the period of gastric digestion is much delayed, 
and fermentation of the stagnant food is apt to occur. 

Treatment . — The general principles of treatment are identical with 
those which are observed in the atonic dyspepsia of later life. The 
clothing should be warm, and regular exercise must l)c taken every day 
ifi the open air. Excess of fluid with the meals must be avoided, and 
each mouthfiil of food must be well masticated before being swallowed. 
(Trcen vegcUiblel should be given sparingly, and only a small quantity of 
good potato allowed with the mid-day meal. No food should be per- 
mitted after six o’clock in the evening. The first indication for medical 
treatment is the duo regulation of the bowels. When a complete evacua- 
tion has been secured l)y means of castor oil, or an enema, a small dose 
of cascara combined with maltine may be given twice a day after meals, 
or some simple aperie»at may be prescribed each night. As soon as the 
bowels act regularly the administration of gastric antiseptics may be 
•l)egun ; of these carbolic acid and resorcine are the most suitable 
and may be given, with bicarbonate of sodium, two or three times a day, 
about two hours after food. When the abdominal distension and flatu- 
lence have quite subsided measures should be taken to stimulate the 
functions of the stomach. In young children the mixture of rhubarb 
and soda administered before the meals is usually of great value ; but at 
a later age hydrochloric acid and pepsin are to be preferred. All tonic 
remedies must be used with caution owing to their tendency to excite 
gastric catarrh. However, when the gastric symptoms have quite 
■subsided, a careful trial may l)e made of the milder preparations of iron 
and cod-liver oil ; but in all cases a dose of mercury and chalk or blue 
pill should be given once or twice a’Vcek during the continuance of the 
tonic treatment. ' 

2. Acute grastric catarrh. — Etiology . — Gastric catarrh of an acute or 
subacute character may occur either as a primary disease, or as'^a com 
plication of some other and graver condition. The 'primary variety j 
extremely common in feeble and debilitated subjects, and its inceptioi 
IS favoured by su^ constitutional diseases as scrofula, rickets, and 
congenital syphilis. Under such conditions an attack is often directly 
excited by exposure to wet and cold, especially during the spring and 
*^utuinn months ; but more commonly the cause is to be found in tie 
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administration of unduly rich or indigestible foods. Lastly, it maytb^ 
mentioned ttat acute gtistro - intestinal catarrh often appears in an* 
epidemic form in localities where typhoid fever is prevalent, and appeal s 
to be due to the use of contaminated milk or drinking-water. Gastric 
catarrh of secondary origin is much less common in children than in 
adults. It chiefly occurs during the early stages of such specific fevers as 
scarlatina, erysipelas, and influenza ; or as the result of chronic diseajfcs 
of the heart, lungs, liver or kidneys. Occasionally the disease is accom- 
panied by the formation of a false membrane, as in the form of gastritis 
that sometimes complicates diphtheria. 

Clinical varieties and their symptoms . — Owing to the numerous ways 
in which gastric catarrh may arise, and to the uniformity in the general 
symptoms of the disease, whatever its exciting cause may be, it is 
found expedient to divide the complaint into two principal varieties, 
called respectively the “ febrile ” and the “ non-febrile,” according as 
the temperature of the body is raised or not. (a) Febrile gastric catarrh, 
sometimes known as gastric fever, is a very common complaint ifl 
strumous children between three and twelve years of age. It usually begins 
with shivering, headache, and pains in the limbs ; but' occasionally its 
onset is accompanied by convulsions. The temperature rises rapidly and 
may attain 103° F. by evening,'^ when the child is apt to become slightly 
delirious. Vomiting is an inconstant symptom, but in some cases 
repeated emesis occurs, with the ejection of bile and mucus. The bowels 
are usually confined, but if the catarrhal affection spreads to the mucous 
membrane of the intestine, the child may have^^colicky pains in the 
abdomen accompanied by a watery and offensive diarrheea. When th(‘ 
duodenum is inflamed jaundice may result. The tongue at first is, 
thickly coated upon the dorsum, while its tip and edges are clean and 
red. In severe instjinces the organ becomes dry and fissured, the lips 
parched and cracked, and sordes appear on the teeth. The appetite is 
completely lost, and thirst is excessive. Frontal headache, restlessness, 
and mental depression continue throughout the attack. Sleep is dis- 
turbed, and nocturnal delirium may be present. The pulse is quick, weak, 
and compressible, and the urine is high-coloured, and passed in diminished 
quantity. The fever is markedly remittent in character, the temperature 
rising to 101° -103° F. at night, and falling to 99° -100° F. in the 
morning. It attains its maximum about the third day, after which it 
gradually declines, becoming intermittent, and finally subnormal 
Occasionally the disease ends by a veritable crisis. As a rule an attack 
lasts from seven to ten days ; but if the stomach is irritated by the 
administration of stimulants or tonics, it may continue for a much longei 
pfiriod. When the disease occurs in an epidemic form the temperatuic 
often remains high for ten days or a fortnight, and abdominal pain with 
diarrhoea is usually present. It subsides in a gradual manner, and ma> 
be followed by one or more relapses. The disorder is distinguished fi’o^ 
typhoid by its sudden onset and shorter course, and by the absence o 
tympanites, enlarged spleen, and of the characteristic eruption. 
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♦ ' ^ •(^) Non-febrile gastric catarrh. — There are three clinical varieties 
this disease which are worthy of special notice, namely, ^cute indiges- 
tion, subacute gastric catarrh, -and recurrent gastric catarrh. 

(a) Acute indigestion, or as it is often called “ embarras gastrique,’' 
IS most frequent after the age of five years. The symptoms begin 
suddenly within a few hours of a meal, or during the night ; they consist 
()f«pain or discomfort at the epigastrium, flatulence, nausea and an 
excessive flow of saliva. After a variable period of time vomiting occurs, 
and the stomach rejects the greater portion of the last meal in an 
undigested state. Although the evacuation of the stomach usually 
affords relief, the nausea soon returns, and may be accompanied by a 
sense of faintness or by violent palpitation. The pulse is weak, fluttering, 
and often abnormally slow ; the face is pale, the eyes are sunken and 
surrounded by dark rings, and the forehead and extremities are bathed 
ill perspiration. These symptoms culminate in violent retching and 
vomiting, which recur at short intervals, and end in the expulsion of 
sfnall quantities of bilc-sbiiricd mucus. The appetite falls into complete 
abeyance, and any attempt to partake of food or even water only aggra- 
vates the retching. In some cases the irritant contents of the stomach 
find their way into the intestine and set up acute diarrhoea. When 
improvement sets in the attacks of emesis ^adually become less frequent, 
and finally the child falls into a heavy sleep from which it awakes free 
from nausea. In rare cases an attack of acute indigestion is ushered in 
l)y aphasia, asthma, or a series of epileptiform convulsions, which subside 
immediately the stomf^ch rejects its noxious contents. The disorder 
usually runs its course in twenty-four to forty-eight hours, but it is apt 
,to be followed by general malaise, headache, or laryngeal catarrh. 

(/5) Subacute catarrh of the stomach, popularly known as “ bilious- 
ness,” is a very common complaint between the ages of four and sixteen. 
The subjects of this disorder suffer from chronic depression of spirits, and 
are listless and apathetic in their movements. They usually present a 
pale or sallow complexion, with dark lines beneath the eyes, and a slight 
icteric tinge in the conjunctivae. In some insUinces the speech is 
hesitating or stammering, while in others the patient acquires a hal)it 
of frowning, winking the eyes, or making sudden grimaces. The temper 
IS uncertain and peevish, while at night the sleep is disturbed by horrible 
dreams. In every instance constant and severe headache is a marked 
feature of the complaint. The paih is usually confined to the frontal 
legion, but it sometime^ radiates along the supraorbital nerves. It is 
most severe in the early morning, or after the mid-day meal, and is 
increased by active movements of the head, by stooping the body,«and by 
the use of alcohol. Epigastric discomfort is experienced after meals, aryl 
towards evening the intestines become distended with gas. Nausea is a 
common symptom, but vomiting only occurs at intervals or after an 
unusually full meal.* The appetite is much diminished, and the child 
0 ten expresses the utmost loathing for fat and sweet articles of diet. In 
c early morning the tongue is usually coated with a yellowish-white 
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fur, but towards mid-day it may become clean and abnormally moiia^ 
Occasionally ^it is the seat of a symmetrical form of superficial ulceratiou” 
due to exfoliation of the epithelium. Keartbu|Ti and eructations of 
foetid gas are a source of frequent complaint after meals, and the patient 
often yawns, gasps, or sufiers from hiccoughs or “goose-skin” during 
the periods of digestion. The bowels are confined, and the stools clay, 
coloured and extremely offensive. The pulse is small and feeble, ftie 
hands and feet perspire and exhale an unpleasant smell, and attacks of 
syncope are apt to occur from time to time. The duration of the disease 
is uncertain. When appropriately treated it usually comes to an end in a 
few days, but when neglected it may be prolonged for many weeks. 

(y) Recurrent gadric catarrh . — This disorder, which has been variously 
described by the terms “periodic,” “fitful,” and “cyclical” vomiting, is 
characterised by severe attacks of emesis which exhibit a tendency to 
periodic recurrence. The complaint usually begins between the ages of 
two and five, and according to my experience is more common in boys 
than in girls. An attack is often precipitated by exposure to cold, 
change of diet, or physical or mental fatigue. 

Although the attacks exhibit a certain periodicity they do not rccui- 
at regular intervals ; for at one time several weeks or months may elapse 
between the consecutive attacks, w'hile at another the disorder may recur 
once or t^vice a week. The most severe and obstinate cases are usually 
those in which the first symptoms date from the convalescent period of 
measles or typhoid. With the approach of puberty the incidence of the 
disease becomes less and less frequent, and finally it disappears altogethci\ 
In its clinical aspect this variety of gastric catarrh does not materially 
differ from acute indigestion. As a rule nausea and vomiting are tlici, 
first symptoms to attract attention, but occasionally severe headache 
comes on before the emesis. The first effect of the vomiting is to rid 
the stomach of the remains of the last meal, the constituents of which 
show few signs of digestion. Severe retching and vomiting recur at 
short intervals, and the ejecta soon come to consist entirely of thick 
mucus, or even of bilious fluid. During the course of the disorder the 
tongue presents a coating of white fur, the bowels are confined, the unne 
scanty, and the face pale and anxious. The temperature of the body is 
subnormal. The duration of the complaint seldom exceeds twenty-four 
hours. Recovery is usually rapid, but when the attacks recur at short 
intervals the child becomes thin, ansemic, and irritable, and presents the 
symptoms of weak digestion. 

Treatment . — In all inflammatory affections of the stomach and bowels 
rest in^the recumbent posture is an imperative necessity. If the ah- 
dpminal pain be severe the epigastric region should be covered with a 
large linseed poultice, or repeatedly fomented with hot flannels. When 
convalescence has set in the child maybe sent to ^ some inland healt^ 
resort, like Malvern or Ilkley, but sea-air should be avoided. As lo^^S 
as the vomiting continues no attempt should be made to administer fuo<^ 
b^ the mouth, but small pieces of ice may be sucked to relieve t e 
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When the more urgent symptoms have subsided, a cautious 
trial can be made of small doses of milk and soda-water, cold \)ovril, veal 
or chicken broth. In fhe fel/rile form of the disorder a liquid diet 
should be strictly enforced until the temperature htegins to intermit, after 
which time milk puddings, bread and milk, or toast may be allowed. To 
prevent a recurrence of the complaint the diet should be strictly regulated 
to file exclusion of those articles of food that are prone to undergo 
fermentation in the stomach. Indulgence in sweets and cakes between 
meals must be prohibited, and the child should be taught to spend a 
certain time over each meal, and to chew each mouthful of food well 
before swallowing it. If the case is seen at the beginning of an attack, 
the stomach should be emptied by means of a full dose of ipecacuanha 
Avine or sulphate of zinc ; but if emesis has already occurred the child 
may be encouraged to drink one or two tumblerfuls of warm water. 
As soon as the organ has been completely evacuated a few grains of 
calomel or blue pill may be administered, and followed after a few hours 
l)y*a full dose^of effervescing magnesia or sulphate of sodium. Castor 
oil is also a valua^c remedy at this stage of the complaint, but is apt to 
excite vomiting. Should the retching continue severe, and signs of 
exhaustion manifest themselves, it may be necessary to administer a 
minute dose of morphine, or a sedative enema. In the febrile complaint, 
where the gastric symptoms are seldom of much importance, repeated 
doses of calomel, with the occasional use of an effervescing alkaline 
mixture, are usually sufficient. In the recurrent form of gastric catarrh 
a dose of the sulphate and carbonate of magnesia every morning before 
breakfast seldom fails to effect a cure. 

• 

B. Intestinal dyspepsia. — In addition to the various forms of 
intestinal indigestion which accompany inflammation of the bowel, and 
diseases of the liver and pancreas, children arc apt to suffer from a 
curious array of symptoms which appear to depend upon a functional 
disorder of the large intestine (colonic dyspepsia). Most of the subjects 
of this disorder either belong to a tuberculous family or present some 
obvious manifestations of scrofula. The complaint usually begins 
between the ages of five and ten, and is slightly more frequent in girls 
than boys. 

Symptom , — Spasmodic pain in the abdomen is the principal symptom 
the disease. It usually begins sud*denly during the evening or in the 
early morning before breakfast ; or perhaps about mid-day. Sometimes an 
attack is excited by physical fatigue, or by the use of indigestible foods, 
he pain is usually referred to the umbilical region, and often travels Across 
1 C abdomen toward the left. Occasionally it is chiefly felt in the region# 
0 the hepatic or splenic flexure of the colon. It may prove severe from 
® yery outset, but i^ generally grows more and more intense until a 
J^^iximiim is reached, and afterwards gradually declines. During the 
roir K P^l® covered with sweat, and the child may^ 

i about the floor or bed and scream with agony. Pressure over the* 
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abdomen usually affords relief. The appetite is extremely caprioiaii^ 
and a marked distaste is shown for fat and sweets. Acid drinks aifd 
lemon juice, on the other hand, are much liked. Thirst is a constant 
symptom, and is apt -to be excessive during the night. Constipation 
exists in about 70 per cent of the cases, but occasionally a lienteric fonn 
of diarrhoea is present, the bowels being moved immediately after each 
meal. Nausea and vomiting are seldom complained of, and the tortcnie 
is clean, red, and moist. The victims of this disorder remain thin and 
anaemic for years, and are prone to gastric or intestinal catarrh from 
slight causes. After the age of puberty the various symptoms usually 
subside, but the tendency to constipation continues, and not infrequently 
an obstinate form of atonic dyspepsia persists for years. 

'Treatment . — All articles which contain a largo percentage of indiges- 
tible material must be avoided, hence green vegetables should be given 
sparingly or withheld altogether. White fish, chicken, and tender meat 
are to be preferred to the coarser or richer varieties, and all condi 
ments, curries, and highly-spiccd foods should be forbidden ; niilk 
and cocoa may be given freely, but coffee and strong tea should l)c 
prohibited. The meals mTist be taken at regular hours, and a 
basin of bread and milk may bo allowed when the child retires 
to bed. The first point that requires attention in the medicinal 
treatment of the disease is the regulation of the bowels. This is most 
readily effected by the administration of the liquid extract of cascara 
sagrada combined with extract of malt immediately after the morning' 
and evening meals. Occasionally small doses of, aloine and nux vomica 
answer well ; or some simple laxative, such as the confection of senna 
and sulphur, may be employed with advantage. When the bov^els 
moved at each meal a small dose of morphine in ah aromatic mixture should 
be given before the food. As soon as the bowels have been brought into 
a satisfactory state, one of the bland preparations of iron combined with 
belladonna will be found of the greatest benefit in preventing a recurrence 
of the abdominal attacks. Cod-liver oil should not be given until the 
intestinal pain has quite si\bsided. 

W. SoLTATT Fenwick. 
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GASTEITIS 

AcLfTE GASTRITIS. — Syn. : Acute (jastric catarrh. — Inflammation of 
the stomach is divided, according to its course, into acute and chronic • 
jiccording to its pathology, into mechanical, catarrhal, toxic, symptomatic, 
diphtheritic, and phlegmonous. 

Etiology. — Inflammation of the stomach, like inflammation of any 
other organ, may be due to mechanical injury, thermal or chemical 
irritants, or invasion by living organisms either animal or vegetable. 
Amongst the mechanical causes is to be reckoned, in the first place, 
excess in food, as when people eat too heartily after a long fast, or are 
tempted by palatable food and especially by unwonted delicacies ; a 
second cause is an injurious quality of food, which may be either too 
rough, hard and indigestible, or may be undergoing such changes of 
fermentation or cfecomposition as lead to the formation of powerful 
irritants. 

Next come articles of drink, and more especially alcoholic liquors. 
These may irritate the stomach either (i.) by the amount of alcohol they 
contain, or (ii.) by the acid which is either originally present in some of 
them, as for example in certain wines, or is formed from the alcohol 
in the stomach by ace^c fermentation. In many cases the effect of 
excessive food and excessive alcoholic indulgence are combined to pro- 
d^ice acute gastric catarrh. 

Poisons, such as acids, alkalies, or salts of the heavy metals, all 
cjiuse acute inflammation of the stomach ; and amongst the mineral 
poisons one of the most common and powerful is arsenic. Certain 
organic poisons act as powerful irritants to the stomach, and amongst 
these may be reckoned some of the products of albuminous decomposi- 
tion. Some of them may act, either (i.) by direct introduction into the 
stomach, or (ii.) by excretion into the stomach by its mucous mem- 
iiaiie after their formation in the intestine, and elsewhere, and subse- 
qiieiit absorption into the circulation. Antimony when injected into a 
vein causes vomiting, in part at any rate by its direct action on the 
s omach ; and not by affecting the ceYitral nervous system as formerly 
su])posed. It is carried by the blood to the stomach, there excreted, 
subsequently exerts a local action on the stomach itself. Many 
I game substances are excreted in a similar way. Cobra venom was 
\vh?^ Fayrer and myself to be a powerful local irritant, 

I applied to the stomach of a frog. It seemed to me probable that 
would also be excreted by the gastric mucous membrane, and this 
''as found by Alt to b*e really the case. 

^ ome toxalbumins are excreted by the stomach in cases of cholera 
so, and have been found by Alt in the vomited matter. The vomiting 
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which indicates irritation of the stomach at the beginning of many a^nte 
diseases is* not improbably due to the excretion of toxalbumins oV 
albumoses; and the same is probably “ the c^se in the vomiting of 
patients suffering from renal disease. It is probable, therefore, though 
not yet certain, that the vomiting symptomatic of gastric irritation m 
many infective diseases is really of toxic origin. 

All the symptoms of gastric catarrh frequently occur after g^’eat 
emotion, and especially after distressing emotions, such as anxiety, 
sorrow, fright, or anger. It is impossible to say how far these symptoms 
are due to the direct action of the nervous system on the stomach, 
and how far to its indirect action in altering the processes of 
digestion and giving rise to the formation of more or less poisonous 
products which subsequently act as gastric irritants. The same may 
be said of external cold as a cause of acute gastric catarrh. In many 
persons, general exposure to cold, or sitting with wet feet, will bring “on 
gastric catarrh, just as in others it would cause catarrhal inflammation 
of the trachea and bronchi. ^ 

Catarrh of the stomach not infrequently follows catarrh of the 
respiratory passages. In some people it occurs as the respiratoiy 
catarrh is passing off, and in popular language the cold in the chest is 
said to have been carried off by the stomach and bowels. In some 
cases the swallowing of mucus from the respiratory passages, ciiid 
especially from the naso-pharynx, gives rise to gastric catarrh ; and it 
is not infrequent in phthisical patients who swallow the sputum instead 
of expectorating it. ^ 

Inflammation of the stomach may occur from the presence of animal 
parasites, such as the weevils of cheese, and the larvae of insects. « 

Gastric catarrh occurs also in association with organic disease of 
the stomach, such as stenosis of the pylorus, whether simple or 
malignant \ and it also accompanies malignant disease of other parts of 
the stomach. 

Symptoms. — In acute gastritis, when caused by powerful poisons, 
there is generally severe pain in the epigastrium with great tender- 
ness anti violent vomiting, the vomited matters consisting first of the 
contents of the stomach, afterwards of mucus, frequently of bile, nnd 
finally of mucus tinged with blood, or even of blood more or less 
pure. As the poison may be completely ejected from the stomach 
without passing into the intestines, gastric inflammation may occui 
without inflammation of the intestines ; but il‘ this be not the case, 
the intestines also become implicated, pain and tenderness extend over 
the whole abdomen, and diarrhoea more or less violent usually 
,,Even when the inflammation is limited to the stomach the circula 
is usually much affected. The face becomes exceedingly pale 
pinched, the surface is cold, there is abundant ,cold perspiration, 
frequently also a profuse flow of saliva. The pulse may be qum 
slow, but is generally feeble. In the case of a powerful poison, 1 1 
'symptoms are apt to remain more or less persistently for several 
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WWh the irritation is less powerful, as is the case where tjie stomach 
iJas been simply overloaded with food or drink, or where the food or 
drink has been of an ^insuitafble nature, the mere evacuation of the 
stomach by vomiting gives much relief, and the p’atient may feel almost 
well; although a certain amount of weakness and lassitude usually 
remains behind. If the vomiting is at all violent the tenderness in the 
stomach may continue for some days ; and sometimes a soreness, which 
is probably due to straining of the oesophagus, is felt all down the chest 
behind the sternum for a day or two. This rapid disappearance of 
symptoms usually occurs, however, when the irritant has been applied 
for a short time only, and when the mucous membrane of the 
stomach has not been much inflamed. When the mucous membrane 
itself is inflamed certain symptoms remain after the evacuation of the 
strong irritant to which the inflammation is due. 

■ These symptoms may also appear more gradually in consequence of 
the continuous action of a slighter irritant ; in which case, instead of 
l)eginning witji violent vomiting and pain, w’hich subside to a certain 
extent after the ^ evacuation of the stomach, the symptoms go on 
gradually increasing for days or weeks, until they may culminate in 
great pain and vomiting such as has just been described. These symp- 
toms usually are a thickly furred tongue and loss of appetite, frequently 
accompanied by a good deal of thirst. Not only is there no desire for 
food, but eating may bring on a feeling of nausea, and nausea may 
arise at the mere thought of food. Frequently, however, although 
ordinary food is distasteful, there is a craving for strong- tasting and 
savoury things, such as salt fish, pickles, Curry, Worcestershire sauce ; 
Mid occasionally the appetite may be somewhat craving rather than 
deficient ; but after a little food has been taken this craving appetite is 
usually soon satisfied and turns to loathing. 

The stomach is tender on pressure, and, being distended with gas, is 
often prominent in the epigastrium. Gaseous eructations are frequent, 
and may be accompanied by sour fluid so acrid as to burn the throat, to 
set the teeth on edge, and to give rise to much discomfort at the lower end 
of the ensiform cartilage — at the point corresponding to the junction of 
the oesophagus with the stomach. In some cases hiccough is a persistent 
trouble, and there is a feeling of weight and pain in the epigastrium 
which seems to pass through between the shoulder-blades. The bowels 
aie costive unless the catarrhal condition extends to the intestines as well, 
this is to be anticipated as very little food is taken or absorbed. The 
urine is generally scanty, high-coloured, and deposits a brick -dust 
sediment. Generally also there is a feeling of weight in the head, and 
headache, frontal, temporal or occipital, is frequent j sometimes patients* 
that the pain feels like a ball inside their head. There is 
1 culty in concentrf^ing the thoughts; all exertion, mental or bodily, 
distasteful, and the patient is very low-spirited and not infrequently 
The temperature is often normal, but in some cases it rises as 
as 102° or IDS'" ; this rise is usually preceded by a rigor. 
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PatholQgry. — Our knowledge of the slighter stages of acute gilgftric 
catarrh is derived almost entirely from the observations of Dr. Beaumont 
on the stomach of a young Canadian voyalger, Alexis St. Martin. In con- 
sequence of a severe Wound in his side from a discharge of duck-shot, his 
stomach became adherent to the abdominal wall, and an opening existed 
in it, usually covered by a fold of mucous membrane which, when 
pushed back, revealed the interior of the stomach. Dr. Beaumont 
describes the inner coating of the stomach, in its natural and healthy 
state, as being of a light or pale pink colour, varying in its hues accord- 
ing to its full or empty state. “ It is of a soft or velvet-like appearance, 
and is constantly covered with a very thin, transparent, viscid mucus 
lining the whole interior of the organ. Immediately beneath the mucous 
coat, and apparently incorporated with the villous membrane, appear 
small spherical or oval-shajied granular bodies, from which the mucous 
fluid appears to be secreted.” With a thin whitish fur on the tongue 
and a rather craving appetite, “ several red spots and patches, 
which were tender and irritable, appeared over the in^er surface of 
the mucous membrane.” When the countenance^ was sallow, the 
tongue covered Avith a thin white coat and the appetite failing, the 
stomach presented several deep red patches on its inner coat. When 
sick headache was present, with pain and uneasiness of the stomach, 
general debility, lassitude, a depressed pulse, dry skin, coated tongue, 
and costiveness, the stomach presented numerous white spots, or pustules 
resembling coagulated lymph spread over its inner surface. Aftci 
indulgence in spirits — with a thin, yellowish-biown fur on the tongue 
and uneasy sensation and tenderness at the pit of the stomach, vertigo, 
dimness and yellowishness of vision on stoopipg down and rising again, 
and a salloAv countenance, but no general discomfort nor failure of 
appetite — the mucous membrane of the stomach Avas found to present 
an erythematous appearance and livid spots, from the surface of which 
exuded small drops of grumous blood, numerous patches of aphtha, 
and a thick coating of mucus ; the gastric juice Avas also mixed with 
thick, ropy mucus or muco-purulent matter, slightly tinged with blood, 
resembling the discharge from the bowels in dysentery. The tenacious 
secretion from a stomach in such a condition is found by microscopical 
examination to consist of mucus with leucocytes and epithelial cells 
undergoing mucoid degeneration. ^ The cylindrical epithelium of the 
tubules undergoes mucous degeneration and desquamation ; and in siicn 
cases microscopical examination of the mucous membrane itself shows 
the peptic cells to be loosened and granular, and the epithelial cells at 
the Aouth of the tubules to be soft, swollen, filled with mucus, a^*^ 
^desquamating. The blood-vessels are distended, the tissues are 
with leucocytes, the submucous tissue is somewhat oedematous, aiu 
there may be slight haemorrhage. r • ■ ■ e 

Diagnosis. — The symptoms of acute gastric catarrh are so distinctiv 
that usually little doubt can exist regarding the nature of the attac 
'but it is not always easy to say whether it may not be due to the pi 
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sena(? of toxins or to the invasion of pathogenetic organisjns, such as 
typhoid bacilli, which may affect other organs as well. 

If the attack be not^ccomi^anied by a febrile temperature, and there 
is a clear history of some dietetic error or exposure to a chill, the prob- 
ability is that the symptoms are due to acute catarrh only ; but if the 
temperature be high the attack may denote the onset of some infective 
disease, and a diagnosis can only be arrived at by watching the case for 
some days. Gastric catarrh is most likely to bo confounded with com- 
mencing enteric fever, but in the latter disease the rise of temperature 
IS less abrupt, the remissions are more marked, and the duration of the 
fever is more prolonged. 

Cases of acute gastric catarrh usually end in recovery in one or two 
days, although they may last for as long as a week or perhaps even for 
a fortnight. Such prolonged cases may well be mistaken for typhoid 
fef^er \ but in addition to the diagnostic points already mentioned, the 
spots are absent and the spleen is not enlarged. 

*When the^attack sets in with severe headache and delirium, it may 
be mistaken, especially in children, for meningitis, or for the beginning 
of measles, or of scarlet fever ; but the course of the disease and the 
absence of the rash after its proper time enable a diagnosis to be made. 

The treatment of acute gastric catarrh consists first in removing all 
iriitant substances from the stomach; and, secondly, in soothing the 
inflamed organ. The stomach naturally tends to eject any irritating 
substance present in its cavity ; but, after the main portion of its con- 
tents has been ejected* by vomiting, small quantities of exceedingly 
liitter bile mixed with mucus may remain and give rise to constant 
iMiusea and retching, ^n order to remove this it is advisable to ad- 
minister several tumblerfuls of lukewarm or of warm water, and, after 
this has been vomited, to repeat the process several times; thus all 
iiTitant substances are washed out of the stomach, and after this has 
been done two or three times the vomiting will often cease. Occasionally 
the first draught of two or three tumblers of water will so dilute the 
contents of the stomach that the irritation is no longer strong enough 
to produce vomiting. In such a case it is better to tickle the fauces 
''jith a feather, so that the water may be vomited and the stomach 
c eansed ; or the gastric syphon may be used : but unless the patient is 
accustomed to the use of this instrument the plan of swallowing hot 
water and tickling the fauces is jgenerally preferred. In mild cases this 
leatnient is all that is required, and after a few hours’ rest the stomach 
v*^ again ; but for at least a day afterwards the diet should be 

att'^l- ■ chiefly of milk and farinaceous food. When the 

^^lore severe and the catarrh has affected the bowels also, as* 
^ to diarrhoea and pain not confined to the gastric 

^ or^lO 4)ver the abdomen, half an ounce of castor oil with 

brit- f laudanum should be given ; so as to clear out any 

VO If, alter the oil has acted, the pain or nausea^ 

ing still persist, or if there be any yellowness of the con- 
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junctivse, Jialf a grain of calomel may be given every half horn* till 
5 grains have been administered; or 5 to 10 grains may be given 
at night, and next morning a saline ^purgatjve, such as a glass of 
aperient mineral watet or some effervescent sulphate of magnesia, sul- 
phate of soda, or phosphate of soda. 

The best food is simply milk diluted with one-fourth to one-half 
its volume of soda water ; unless the bowels be loose, when lime-A^atev ’ 
should be substituted. This dilute nourishment may be given in 
quantities of 5 or 6 ounces every two hours ; but should it be rejected 
by the stomach, it is well to let the patient take nothing but a little 
iced water and swallow small pieces of ice until the acute irritation has 
subsided. If there be any fear of failure of strength, the nutrition may 
be maintained by nutritive suppositories or nutritive enemas. After 
the irritant matters have been evacuated from the stomach, one of the 
best sedatives is bismuth, which may be advantageously given according 
to the following formulas : — R Bismuth, carb., sodii bicarb, aa gr. x,, 
spt. chloroformi n\x., aquae menthae pip., vel aq. cinnamomi, vel aq 
flor. aurant. Sj. M. Ft. hst. ante cibos sumend. 

If there be much pain, 5 minims of tincture of opium or liquid 
extract of opium may be added to each dose ; and if the vomiting be 
severe 5 minims of hydrocyanic acid may be added, either with oi 
without opium, as the case seems to demand. 

Should the bowels be loose some chalk may be added to each dose, 
or two drachms to an ounce of chalk mixture may be given either with 
the bismuth mixture or after each loose motion* 

If the bismuth tend to constipate the bowels two fluid drachms or 
more of liquor magnesias carbonatis may be added to each dose. .» 

Counter-irritation to the epigastrium by a mustard poultice or mus 
tard leaf tends to relieve both pain and vomiting ; and a full warm Imih 
is often very soothing and useful both in the case of children and of 
adults. 


Chronic gastritis. — Syn. : Chrmiic gastric catarrh, Chronic dgsi)ej)sia. 
— Etiology. — The causes of chronic catarrh are the same as those of 
acute catarrh ; and attacks of acute catarrh, especially if frequently 
repeated, pass into a chronic condition. 

The irritation of the stomach which produces chronic rather thau 
acute catarrh is usually less intense in degree, and frequently repeated. 

In acute catarrh the very violence of the irritation causes ejection of 
the irritant, while in chronic catarrh, the irritation being less severe, the 
irritant remains in the stomach, producing perhaps no more than dis- 
« comfort at the time, but gradually altering the mucous membrane an 
even the muscular coats. One of the most common causes of common 
gastric catarrh is free indulgence either in acic^s or substances whic 
yield acids in the stomach. Thus among the peasantry of Southern 
Europe sour wine is a frequent cause of gastric catarrh ; and all wino®, 
^even those which taste sweet, are strongly acid to litmus-paper. Bpin > 
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wb^ taken in a concentrated form, will act as a powerful irritant \ when 
more dilute, it frequently undergoes acetic fermentation, and thus acts 
as an acid. Sugar, es{;|pcially 'when taken in a concentrated and soluble 
form, is apt to give rise to acidity ; while starched, being less soluble, are 
crenerally passed through the stomach without undergoing such a change, 
although if the stomach be dilated they also may undergo fermentation. 
Fats are apt to undergo change also and to yield butyric acid, which is one 
of the most irritating of all acids to the stomach. But people frequently 
forget that a rancid fat, which would make them sick if taken by itself, 
does not lose its irritating properties when it is mixed up with flour and 
made into pastry. Pastry is often blamed as a fruitful cause of gastric 
catarrh ; but frequently the blame is not due to the pastry itself, but to 
the kind of fat with which it is made : thus pastry made at home with the 
best butter may sometimes be taken with impunity, when pastry from 
the pastry-cook would surely disagree. Another cause is eating too 
quickly ; another is (kinking much liquid with meals. Both of these 
practices tend to interfere with the rapid digestion of food, and thus to 
allow time for feijmentative processes to go on. Retention of food in the 
stomach with consequent fermentation and chronic gastritis occurs when 
the stomach is dilated, in consequence either of atony or of pyloric 
obstruction due to cicatricial contraction or to new growths. Malignant 
disease in other parts of the stomach may directly give rise to catarrh. 

Obstructed circulation through the stomach tends to induce chronic 
catarrh ; thus it is frequently found associated with conditions which 
obstruct the gastric circulation ; such as cirrhosis of the liver, phthisis, 
and mitral disease, obstructive or regurgitant. 

<• An altered conditio^n of the blood, such as anaemia, chlorosis, renal 
disease and gout, may lead to chronic catarrh. 


Pathology. — It has already been mentioned that in acute inflamma- 
tion mucoid degeneration of the cells in the gastric glands and mucous 
degeneration and desquamation of the epithelium occur. In chronic 
catarrh the same processes take place, their long continuance leading to 
wasting of the mucous membrane with increased formation of connective 
tissue and a tendency to the formation of cysts in the tubules. Some- 
times the atrophy occurs fairly evenly over the whole surface of the 
stomach ; but at other times cystic degeneration occurs to a large extent 
in certain parts, so that the mucous membrane, instead of being smooth 
l^nd thin, rises in folds and knobs, or polypi. For this reason it has 
been described as “gastritis polyposa." In the cases just mentioned 
the change chiefly affects the mucous membrane, and there is no very 
niarked increase in the connective tissue. The connective ti^ue in 


some cases of chronic disease of the stomach is very little altered ; ia 
P ors it undergoes great increase. The increase may take place both 
in the upper and Ic^wer layers of the mucous membrane, and in some 
^ases the increase of connective tissue is so great that the walls of the 
^omach are greatly thickened and the stomach itself diminished in size, 
n IS condition the name of “cirrhosis” has been given. 


VOL. Ill 
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Symptoms. — As in acute catarrh, chronic irritative conditions obiht 
stomach may bo accompanied by a craving appetite, or by loss of appetite!’ 
The tongue is usually coated; there is weight,' distension, uneasiness 
oppression or pain in the epigastrium ; a good deal of flatulence ; some- 
times a disagreeable taste in the mouth; frequently tenderness on 
pressure. The pharynx is often congested ; there may be a tendency to 
hawk and spit, and sometimes there is a tickling, irritating cough, which 
may come in severe paroxysms. Eructation of sour fluid and pain at 
the pit of the stomach are also present, such as have been described already 
under dyspepsia. Headache, generally frontal, is often complained of, 
and there is indisposition to any exertion mental or bodily, depression 
of spirits, and often irritability of temper. In some cases there is distinct 
giddiness or palpitation. 

Diagnosis. — Three forms of chronic gastric catarrh have been described 
by Ewald, namely, simple, mucous, and atrophic. In the first two hydro- 
chloric acid is diminished, but the normal ferments are present, and the 
secretion of mucus is scanty ; in the second form the mucus is abundant. 
In the third form both hydrochloric acid and the characteristic ferments 
of the stomach are absent. The methods of ascertaining these conditions 
have already been given under the heading of “Pathology of Digestion.” 

Primary atrophy of the stomach has been described by Fenwick. 
Its symptoms are progressive weakness and anaemia, with a sallow colour 
almost exactly like that of pernicious anaemia. This condition comes on 
very gradually without any apparent cause, generally attacks persons 
past middle life, and on post-mortem examination the gastric mucous 
membrane has been found pale, generally thin, and adherent to the sul)- 
mucous tissue. The gastric glands are firmly united and distended, 
with cells and molecular matter. At a later stage the tubules disappejir 
completely, or sometimes a number of flask-shaped bodies loaded with 
cells remain at the bases of the tubules, while in the rest of the mucous 
membrane no glandular structure can be recognised. 

The diagnosis between chronic gastric catarrh and malignant disease 
is often quite impossible. If the symptoms persist in spite of treatment, 
but the patient is under forty, the most probable diagnosis is chronic 
gastric catarrh ; if the symptoms persist in spite of treatment in a patient 
over the age of forty the presence of malignant disease is exceedingly 
probable. In a case of long-standing chronic catarrh, it is not until the 
presence of a tumour becomes evident that the diagnosis of malignant 
disease can be made with certainty. Malignant' disease indeed may conic 
on in persons who have long suffered from the symptoms of chronic 
gastric? catarrh. One of my patients had been accustomed to wash out 
his stomach for three years, and not until after the lapse of this tune 
did it become evident that he was suffering from malignant disease, 
another patient, who suffered for fourteen years ^ from dyspepsia, t e 
stomach had been dilated for at least nine years, but only five mont i& 
before death did a tumour become evident. 

’ In order to distinguish cases of chronic atrophy of the stomach 
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^)eTiiiciou8 anaemia, the attention should be directed to th® presence or 
absence of the gastric ferments and of hydrochloric acid in the stomach, 
to the absence of minuie, very large, or distorted^ corpuscles in the blood,' 
and to the presence of amines and iron in the urine. 

Treatment. — The first essential in the treatment of chronic gastric 
ca^jirrh is to remove the sources of the irritation which brought it on. 
The general dietetic treatment has already been given under “Dyspepsia,” 
and I may sum it up shortly by saying the patient must avoid alcohol, 
sugar, and condiments, eat fat sparingly, chew slowly and masticate 
thoroughly. Liquids and solids should not be taken together ; and, if 
necessary, farinaceous and proteid foods must be taken at different 
times. The body should be kept warm, the mind easy, and the bowels 
open. In cases of dilatation, great relief is afforded by washing out the 
stomach. This is best done in the morning, so that the long night's rest 
may allow as much food as possible to be absorbed, and the waste of 
welshing out the stomach be as small as possible. For further informa- 
tion on this siibject the reader is referred to the article on “ Gastrectasis.” 
Water just slighfcly coloured with permanganate of potash may be used 
instead of plain water \ or two to five grains of boric acid may be added 
to every ounce of the water. . 

T. Lauder Brunton. 
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Phlegmonous gastritis. — This is a severe inflammation passing on 

0 purulent infiltration of the stomach wall. Its main incidence* is on 
0 submucous coat, though it usually affects the other coats also t(f 

^ome extent; thus, as well as by its severity and gravity, it is dis- 
^Higuished from ordi^iary inflammations of that organ which mainly in- 

0 1 e the mucous coat, and are generally spoken of as catarrhs \yide 
^ evioua sections]. Fortunately it is a rare disease. The total numbei* 

cases recorded up to the present time number only about 85 ; of these 
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11 have occv.rred in this country. It is met with in two well-marfctecl 
forms : (A) the diffuse, and (B) the circumscribed ; in the former the 
suppurative process is ^more or less widely and drffusely spread through- 
out the stomach wall, in the latter it forms a definite collection of 
in the gastric wall — in other words, an abscess. In three of the cases n 
combination of both forms was present. 

A. The diffuse form occurs with nearly twice the frequency of 
the other. 

Pathological anatomy. — The stomach wall is invariably thickened 
sometimes greatly so ; even eight or nine times that of the normal. 
The thickening may be general and uniform but is more frequently 
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local, the pyloric region being its usual seat. The capacity of the 
stomach, as a whole, is sometimes cpnsiderably enlarged, often unaltered, 
rarely diminished, (a) The mucous coat is most frequently swollen and 
hyperaemic, sometimes it even presents haemorrhages. In a fair number 
of cases, though swollen, it is pale throughout ; in a few it seems to 
be normal. The morbid appearance may be continued for a short 
^stance into the duodenum. It is not a little remarkable that the 
continuity of the surface is rarely broken. Slight ulcerations have boen 
met with in two or three cases ; and actual perforations, extending 
the submucous coat and allowing of pus being expressed on squeezmgj 
^ave been observed in five cases only. Microscopically, the chief 
18 an abundant round-celled infiltration between the gastric glands ; thcr 
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at be dilatation of the superficial blood-vessels also, and cloudy swelling 
^of the secreting cells. The muscularis mucosae may be normal, or 
irregularly swollen in 4 )laces and infiltrated with round cells (Fig. 16). 
The changes are indicative of an acute pathological process. (6) The 
suhimicous coat. — The thickening is here extreme, though its extent 
varies in different cases, and often in different parts of the same case. 
It^s white or pale yellowish white in colour, and of a soft, diffluent, or 
even fluid consistence ; it is rarely firm and solid. It is usually con- 
tinuous over the affected part, though it may bo interrupted, and may 
show specially swollen foci in places. It is generally sharply bounded 
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by the pylorus ; but occasionally it extends into the duodenum for a 
•short distance. In the same way it may infiltrate the walls of the 
lower end of the oesophagus. An oedematously swollen zone is usually 
seen surrounding the purulently infiltrated part. Microscopically, im- 
mense numbers of small* round cells are seen everywhere throughout its 
thickness, sometimes so numerous as completely to obscure the natural 
structure. Fibrin threads may also be present. The blood-vesifels are 
dilated and the tissues of their coats are swollen (Figs. 16, 17). Tb^ 
disease appears to begin in the deeper layers of the submucosa. Micro- 
organisms in great abundance, especially streptococci, have been found in 
a few (seven) of the more recently recorded cases, (c) The muscular coai. 
^It is often unaltered, often swollen and oedematous, less frequently m- 
filtrated with pus or a mixture of pus and senim ; and in a considerable 



number of cjwes it is mofe or less completely destroyed in whole or jfert 
thus allowing the pus to reach the serous coat. Microscopically, a plentiful 
cellular invasion of the lymph spaces and connective tissue strands between 
the muscle bundles may be seen in cases where to the naked eye the muscle • 
appears normal ; and the muscle fibres may be swollen, granular, or fatty. 
(Kgs. 17, 18). In other cases the muscle fibres are more or less com- 
pletely necrosed. Micro-organisms may be seen throughout its whole ' 
thickness. (cl) The serous mid subsermis coat — They are unaffected in 
a great many cases, but an oedematous swelling or a purulent infiltration 
of the latter and a dimming of the gloss of the former may be seen. In 
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some cases the inflammation of the serous coat is well marked, and 
exhibits the various degrees of a local peritonitis. The same micro- 
organisms may be found here as in the other coats, (e) Complications.— 
General peritonitis is by far the most frequent ; it occurred in halt 
the cases. Among other lesions pericarditis, pleurisy, abscess of the 
liver and parotitis have been observed. 

Etiology. — (a) Sex . — The disease is much more frequent in men than 
in wonlen. Oser, in a total of 27 cases, gives the proportion at 8 to 1 , 
while in a total of 47 cases I have found it to be about 5 to 1. 

(h) Age . — It is most frequent in early adult and middle life. I bavc 
been able to ascertain the age in 43 cases, and find 3^ between 10 and ^ » 
13 between 20 and 30, 7 between 30 and 40, 9 between 40 and 50, 
between 50 and 60, 3 between 60 and 70, and 1 between 70 and 
Tne youngest was 11 and the oldest 70. 
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••(c) Alcoholic excess . — This factor has been thought to play jin important 
part in the production of the disease, as it was present in nearly one- 
half of the cases collected by %ome observers. However, this proportion 
is undoubtedly too great ; one-fifth or one-sixth Vould be more correct : 
moreover, when we compare the rarity of the disease with the frequency 
of alcoholic excess, we cannot place much reliance upon it. 

* {d) Dietetic errors . — In a certain proportion of cases the disease has 
followed immediately after a meal, so that the food has been suspected. 
Two of the patients habitually ate to excess after periods of fasting or 
spare feeding ; but in none of them could a more direct connection of 
this kind be traced. 

(c) Injury . — There is a history of a previous injury to the epigastric 
regions in two of the cases only. 

(/■) Blood-poisoning . — The great majority of cases are primary, and are 
thus called “ idiopathic.” A few are secondary, having followed upon 
some form of injury or operation in six cases, upon puerperal fever in one, 
typhus fever in one, gastric cancer in two, and gastric ulcer in one. 
These are called “ metastatic ” cases. In the idiopathic forms the infec- 
tion must come n*om the side of the stomach or from that of the blood. In 
the former case it must arise in (a) the food introduced from without ; 
(j8) the secretions which act upon it ; (y) the poisons which may bo pro- 
duced by the action of the normal or abnormal ferments or accidental 
gastric contents. Ordinary alimentary substances can hardly be thus 
harmful, even if we take into account individual idiosyncrasies concerning 
shell-fish, mackerel, anAthe like. The ordinary gastric secretions, namely 
hydrochloric acid and pepsin, have been experimented with. Bouveret 
•and others assert that ^ the former, and Bergmann and others that the 
latter, is injurious when injected into rabbits, and will kill them. Trypsin 
may get back into the stomach ] and it has been shown by Pawlow and 
others to produce a local necrosis and inflammation, which may be 
hjemorrhagic, but not suppurative. The third division includes a variety 
of conditions which as yet are imperfectly known to us. Strieker and 
KocslakofF found that pus sometimes appeared in the submucous coat of 
the stomach after injection of a small dose of ammonia and water ; and 
Pilliet produced a phlegmonous gastritis by the injection of caustics 
(sulphuric acid and croton oil essences) which diflfered from that of man 
ui being more haemorrhagic, less purulent, and free from micro-organisms. 
We can hardly suppose, however, that substances similar to these are 
formed within the stomach. On the other hand, the stomach usually 
contiiins a ^eat number of bacteria, and the entrance of one or other of 
these into its walls might lead to the characteristic results. The*sudden 
miset, rapid course, and pathological appearances presented by the disease 

favour this explanation of its nature. It is not necessary that the 
organism should g£(jn an entrance locally through an abrasion of the 
l^ucous membrane j it is more probable indeed that it does so by the 
^ ood ; for we rarely find evidence of such absorption in cases, such as 
gastric ulcer or neoplasm, where an obvious means of ingress is present. 
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It will be remembered that very few cases of phlegmonous gasftitis 
show any Ibreach of surface in the mucous coat; further, the ana* 
tomical characters presented by the openings, jf present, suggest that 
they follow the pundent formations in the submucous coat rather 
than precede them. To elucidate this point I examined microscopically 
a number of cases in which the stomach wall was acutely thickened, 
coexistently with some abrasion of the mucous coat ; and I very rafely 
found any evidence of septic absorption. A leucocytic invasion of the 
submucous coat was sometimes seen ; but it was noteworthy that the 
invading cells were chiefly the lymphocytes seen in simple inflammations, 
and not the multinucleated leucocytes seen in septic cases; moreover, 
organisms were absent. The stomach has a remarkably active power of 
repair ; losses of substance tend to heal by granulation and cicatrisa- 
tion, and do not readily allow of septic absorption. A certain parallel 
may be drawm between phlegmonous gastritis and the so-ealled idiopathic 
cellulo-cutaneous or cellular forms of erysipelas. The eause of the latter 
is the streptococcus so abundantly found in the lymphatic vessels and 
spaces bounding the affected area ; but we do not knenv how or why it 
entered. We know that it is more prone to attaek patients who arc the 
subjects of general debility, of chronic alcoholism, or of chronic renal or 
hepatic disease, or patients with a hereditary or acquired predisposition , 
but there our knowledge ceases. Nevertheless, we do not say of the 
origin of idiopathic erysipelas as we do of phlegmonous gastritis, that 
it is entirely unknown ; yet the two diseases have much in common 
Indeed it is possible that the same organism, the streptococcus, is the 
immediate cause of both maladies. It will be remembered that suppuia- 
tion is usually seen in the more virulent forms of erysipelas. Phlegu 
monous gastritis might thus be regarded as an erysipelas of the stomach - 
Virchow indeed likened the disease to a carbuncle. We are on less certain 
ground when we attempt to state the conditions which favour the 
development of the streptococcus in the stomach wall. Alcohol in excess 
would appear to have a certain influence, perhaps even more than it has 
in the production of an idiopathic erysipelas, because the stomach, in 
addition to its increased vulnerability as a part of a deteriorated organism, 
suffers from the local irritation set up by its contents. Dietetic errois 
may act in much the same way, excessive loading of the stomach ma} 
render it sluggish, and favour the deposition and multiplication o 
organisms in the submucous coat. Such suggestions are, howevei, 

speculations. ... , >1*11 ir 

Symptoms. — The sudden onset, the epigastric pain, and the vonii ^ 

are am\Dng the most frequent and trustworthy symptoms; but ^ 
tonitis is so frequent a complication we must endeavour to dis 
guish the symptoms due to it from those proper to the gastritis. 
is present in a large proportion of the cases, probably in one-halt, 
cases from which it was absent the leading symptoms were epigas ^ 
pain, vomiting, fever, restlessness, anxiety, delirium, collapse and com 
ahd these it will be useful to examine separately. 
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•fi.) was present in about 7 5 per cent of the cases. It varied from a 
mere sense of discopifort or weight in the epigastrium to violent pains of 
a cutting or Boring kind^ It generally appeared with more or less sudden- 
ness on the first day of the illness ; but occasionally not till the second, 
third, or fourth day. It usually increased in severity, and kept pretty 
steady, being but rarely paroxysmal and rarely subsiding for any length 
of ftme. It was nearly always localised at first to the region of the epi- 
gastrium, spreading either slowly or suddenly to the rest of the abdomen 
with the onset of general peritonitis. The early pain is probably due to 
the irritation of the nerves so plentifully present in the submucous coat, 
and to its steady increase on the extension of this irritation and the sub- 
sequent implication of the serous surface. The pain is increased by 
pressure : Leube says it is not ; but further experience has shown that 
the cases of Claus, Raynaud, and Stewart, on which ho founded his 
statement, were exceptional in this respect. Occasionally pain has been 
elicited by pressiu*e when it was previously absent. 

(ii.) An inai'eased serm of resistance . — This was generally present also 
in the epigastric ijpgion at an early stage ; probably in many cases before 
the local peritonitis had appeared. Later the upper part of the alidomen 
frequentl}^ became prominent and swollen, and this local meteorism soon 
became general. 

(hi.) Vomiting is a symptom which seldom fails. Leube says “ it was 
absent in only one of the cases recorded ; and even then there was a dis- 
position to emesis.” A more extended observation shows that it was 
absent in six cases ; namely, in both the cases occurring in cancerous 
stomachs (Glaser and Mintz), in Macleod^s and Mascarcl’s idiopathic cases, 
ki Manoury’s case of puerperal fever, and practically so in Glaser’s case 
of ulcer, in which vomiting occurred once only, on the second day. 
Vomiting was frequently preceded by loss of appetite, irritation, and 
nausea, generally of short duration as in most cases the vomiting 
itself set in on the first day. In one case of five and a half days’ dura- 
tion it appeared on the second day ; in another, of eight days’ duration, 
it began on tjf e fourth day ; and in another, of nine days’ duration, it did 
not come on till near the end. It was frequently repeated, sometimes 
almost continuous, without any abatement until death ; but in many 
cases it ceased in a day or two, sometimes altogether ; sometimes it came 
on afresh as peritonitis set in. The vomited matters at first are watery, 
and contain alimentary matter and mucus ; but in almost all cases they 
soon become tinged with *bile, becoming yellow or sometimes greenish. 
In no case was pus recorded in the vomited matters ; and this is remark- 
able, as we remember that sieve-like openings, large enough to aMow of 
the escape of pus into the stomach, were present in five cases. Probably 
Its escape into the stomach took place too slowly or in quantities too 
small to attract attention. It is unlikely that it became altered by the 
gastric juice, for probably this secretion is largely if not entirely in abey- 
ance. (iv.) Jaundice, generally to a very slight degree, was present in about 

per cent of the cases, (v.) Temperature. — In most cases there was somft 



fever, the range varying from 100** to 104" F., but in a few cases, in sofbe of 
which periti)nitis was present, there was no perceptible rise of temperature 
(vi.) The p\dse is generally full, strong, and at firsf but slightly accelerated 
Later it becomes more I’apid, feebler, and often irregular, (vii.) The bowels 
— Diarrhoea was present in a certain number of cases, constipation in 
others ; sometimes constipation preceded diarrhoea, (viii.) The month is 
generally dry, the tongue is dry and covered with a white fur, and tfiirst 
and anorexia are present, (ix.) Mental phenomena . — These varied some- 
what, but restlessness and anxiety are generally pronounced from the 
very beginning of the disease, and increase as it progresses. The patient 
looks and feels severely ill, and often has the aspect of the “typhoid” 
condition. Wandering speech and delirium are frequent, and death 
usually follows from coma or collapse. 

Diagfnosis. — The sudden onset, the localised pain increased by pres- 
siu*e, the sense of increased resistance over the region of the stomach, 
the bilious vomiting and fever, all point to a gastritis. The rapidly 
increasing severity of the symptoms, the gravity of the case, and tlhe 
early onset of peritonitis, may suggest its phlegiponous character. 
Chvostek claims to have diagnosed one of his cases during life, but it is 
obvious that, as a rule, we cannot hope to do more than guess at the 
diagnosis. 

Prognosis. — This is as grave as it can be. The course of the disease 
is rapid, and its duration brief. The mean duration is about six and a 
half days. The shortest course was one day, and the longest seven weeks 
There is no authentic record of a recovery, if 'wie except Dittrich’s two 
preparations in the museum at Erlangen which are regarded by Raynaud, 
Leube, and others as evidence that recovery is possible. •>' 

Treatment can be but symptomatic. All alimentation should be l)y 
the rectum. 


B. The circumscribed form. — I t is not necessary to treat of this 
form with the same fulness as the former, as we need only discuss the 
characteristics peculiar to it. 

Pathological anatomy. — The whole stomach is not so much altered 
as in the diffuse form. The abscess is the most prominent change. It 
varies in size from a bean to thrice the size of a man’s closed fist. It 


may be single or multiple, and it occupies a definitely circumscribed 
position in the submucous coat. 'The mucous coat is generally raised 
inwards over the tumour, and is thinned to a degree which varies with the 
size of the abscess. It may be pale or reddened, intact, or perforated hy 
one 01 ^ more apertures. Some authors think that a perforating gastric 
plcer may arise in this way. The muscular coat is generally thinnec 
also, or sometimes softened and destroyed, so that the abscess approaches 
the serous coat. A purulent peritonitis may thus arj^e j but it may appear 
before this and without an actual extension of the pus outwards throng 
the muscular coat. The abscess may rupture into the peritoneal or pleura 
Aivities, into the lumen of the stomach, or even through the anterior 
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bdgftiinal wall. The rest of the stomach may show little or no change, 
l^condary abscesses may appear in the liver or other organs. * 

Etiologry. — We distinguish between the idiopathic and the metastatic 
■varieties ; and the latter occurs probably with a cclatively greater fre- 
quency than in the diffuse form. Cases are recorded as occurring in 
the course of puerperal fever, ulcerative endocarditis, and like maladies. 
Bacferiological observations have not been made ; but following the line 
of argument employed in discussing the diffuse form, we may fairly 
conclude that it is caused by the lodgment, growth, and development of 
certain pyogenetic cocci within the submucous coat. In all probability it 
IS not invariably due to the same microbe. 

Symptoms. — They closely resemble those of the diffuse form, 
especially when the case is acute. The localised pain increased by pres- 
sure, and the increased resistance in the epigastric region are generally 
speaking more marked, while the rest of the abdomen is less painful. 
In the chronic cases the symptoms are less pronounced, the pain, vomit- 
ing, irregular fever, loss* of appetite and strength with gradual emaciation 
being the most suggestive. Occasionally all characteristic symptoms 
were absent. In a few cases a distinct tumour in the epigastrium has 
])een felt during life, which was not always painful on pressure. The 
vomited matter may contain pus, or pure pus may be vomited in large 
quantities. 

Diagnosis. — In cases where the symptoms are well marked and a 
palpable tumour appears in the epigastric region, a diagnosis may be 
made with some probability. It may become more certain on the vomit- 
ing of pus. In Callow's case 20 oz. of pure pus were vomited in the 
i:tfcsence of the physician^ and other like cases have been recorded. 

Prognosis. — It is also grave, but several cases of spontaneous recovery 
after the vomiting of pus have been recorded. 

Treatment. — Symptomatic until the presence of a tumour in the 
epigastric region renders the diagnosis probable. Surgical interference 
should then be resorted to without delay. If an abscess be found it 
should be freely drained. To wait for the possible chance of a natural 
evacuation of*the pus into the cavity of the stomach is dangerous, as 
every hour increases the risk of a fatal peritonitis. If an operation be 
undertaken in time, its results ought to be more promising than they are 
in subphrenic abscess and gastric ulcer, the successful issue of which may 
Jiow be added to the triumphs of modern abdominal surgery. 

9 

Membranous Gastritis. — This condition, which is also spoken of 
‘IS croupous and diphtheritic gastritis, is a rare disease. It is TOUch 
^ore frequently met with in children than in adults. 

Pathological anatomy. — The mucous surface of the stomach is 
covered by a membrane of various thickness, colour and extent. It is 
^ometimes so thin that it is difficult to keep it whole ; at other tiines it 
if consistent layer. The colour varies from a white or 

gray to a whitish or grayish yellow or even brown tint. It# 
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usual extent is within narrow limits ; it very rarely covers the inner surface 
from the cardiac to the pyloric end of the organ. It mostly appears m 
separate patches or elongated strips along the swollen mucous ridges, and 
usually it is firmly adherent to the mucous membrane beneath, which in- 
turn is usually swollen, reddened and even haemorrhagic. Generally 
speaking, it cannot be detached without damage to the surface of the 
mucous membrane. In a great many cases there is membrane also ilpon 
the pharynx or larynx : occasionally it is continuous over the surface of 
the oesophagus from the mouth to the stomach ; but this is a rare occur- 
rence. Usually the membrane stops abruptly at the junction of the 
pharynx and oesophagus to reappear in the stomach. Occasionally there 
is a membranous enteritis or colitis also. The microscopic structure of 
the membrane has been described by Bizzozero, Kundrat, and Smiriiow, 
who agree that it consists mainly of a network of fibrin, containing in its 
meshes leucocytes, red blood cells, and degenerated epithelial cells. 
Smirnow was able to distinguish two forms : one a croupous form, con- 
sisting mainly of exudative products, and not sending processes down- 
wards into the mouths of the gastric tubules ; and the other a diphtheritic 
form, containing in addition the results of a coagulative necrosis of the 
superficial epithelial lining of the stomach, and dipping into the tubules 
The inflammatory changes in the mucous membrane itself are more 
intense in this form than in the other, and extend somewhat into the 
underlying coats. In Dr. John Thomson’s case the membrane consisted 
almost entirely of leucocytes held together by a small amount of fibrin ; 
it contained no epithelial cells. The data afforded by bacteriological 
examinations are at the present time too scanty to allow of any inference 
from them. Smirnow found in it both cocci and bacilli, and Wollsteiji 
many micrococci ; but Thomson found few or none. 

Etiology. — The disease is almost always secondary to some other , 
disease. A certain amount of evidence has indeed been brought forward 
to show that it may be primary, both in children and adults. Niemeyer 
says that in some cases, in infants, the catarrhal form of inflammation 
increases to the croupous, but he probably based his opinion upon 
theoretical considerations rather than upon practical experience ; for m 
the very few cases in which we have had an opportunity of examining 
the stomach in the primary acute catarrh of children, it has been foun 
swollen and intensely congested, even to a dark red colour, but no 
covered by a membrane. The evidence in favour of primary occurrence 
in adults is hardly more convincing. It rests mainly upon the case m 
a man aged forty-six, reported by Delafield. 

The secondary form in children may occur at any age. It has beei 
^found in new-born children who have died of pyaemia (Bednar, Orth, e 
. or of deficient nutrition and debility (Parrot). Later in childhood 
frequently follows diphtheria, as shown by Jenner,^Seitz, Smirnow, ^ 
drat, Jones, and others. It has also occurred in cases of 
measles, cholera infantum, and small-pox, where there was a mem 
^n the throat also ; and a considerable number of cases have been repo 
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m cWldren dying of tuberculosis. In adults the disease is secondary to 
Jphtheria, typhoid, typhus, puerperal fever, small-pox, ulcerative endocar- 
ditis, corrosive poisons, and so forth. Fox has seen it in phthisis, and 
•Wilks both in gouty kidney and hepatic abscess# It is quite possible 
that the direct causation varies in difterent cases. They all agree that 
the condition arises in patients weakened by severe disease, in many of 
whom there is also a pellicle in the mouth or throat. This pellicle is not 
always the same. Sometimes it is a simple thrush ; sometimes a true 
dipl^heria; sometimes the membranous exudation of scarlatina. The 
special significance of Loffler’s bacillus enables us to distinguish genuine 
diphtheria from the non-diphtheritic cases, which often simulate it closely. 
The particular organism present in the membrane in the mouth may 
readily reach the stomach, and there set up a somewhat similar condition ; 
or it may be even possible for the gastric ferments, by chemical action 
independent of organisms, to produce the gastritis and the membrane. 
In diphtheritic cases the condition of the stomach, as of the fauces, is 
doubtless due to the local action of Loffler^s bacillus ; and whether we 
arc entitled to distinguish between them and others, which have been 
called croupous but would bo better called fibrinous or exudative, is as 
yet undetermined. It is at least probable that such a distinction does 
exist, and that a membranous gastritis, like* a membranous enteritis, may 
exist apart from diphtheritic infection. 

Symptoms. — In many cases there are no gastric symptoms of any 
kind ; in others the ordinary symptoms of severe gastritis are present ; 
namely, vomiting, epig^^tric pain and tenderness, anorexia, thirst, and 
fever; but in any case the symptoms due to the primary disease arc 
usually so grave as to mask those proper to the gastric condition. Occa- 
sionally shreds of the membrane have been coughed up ; and in Thomson’s 
case the whole of it, forming a cast of both the cardiac and pyloric ends, 
was thus brought up. It is probably in such cases only that a diagnosis 
would be possible. 


Toxic Gastritis. — This name signifies the changes produced in 
the stomach by the ingestion of poisonous doses of various substances, 
of which the chief are concentrated acids and alkalies, arsenic, alcohol, 
phosphorus, and certain salts ; for example, corrosive sublimate, copper 
salts, etc. 

Pathological anatomy. — The e^ftent and intensity of the changes 
fiepend upon the amobnt, concentration, and kind of the poison. 
VVhen dilute, they act only upon the mucous coat ; when concentrated, 
they act on all the coats, producing sloughs more or less deep, surreunded 
y a zone of intense congestion, and accompanied by a sanguineoug 
effusion into the coats and cavity of the stomach. Alkalies generally 
penetrate more deegly than acids. The poison acts chiefly upon that 
pait of the stomach wall with which it first comes in contact. Some- 
inaes it acts upon this part only, as peristalsis may be abolished, or the 
poison BO quickly diluted by other gastric contents that when distributed 
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over the remaining surface it causes no further damage. Thu^.tlj^ 
middle of the greater curvature opposite the oesophagus, or the cardiac 
or pyloric regions, are often chiefly or exclusively affected. Some- 
times both the cardiac and pyloric portions suffer, while intervening 
parts escape. The pylorus is frequently contracted. In the most severe 
cases the affected part may be completely dissolved, so as to produce a 
perforation, usually circular, but varying in size, and with highly con- 
gested and haemorrhagically infiltrated margins ; and by this opening the 
gastric contents escape into the peritoneal cavity. The remaining part 
of the stomach may show little or no change, although more than half of 
the organ may have been destroyed. The surrounding organs often 
show characteristic changes, or an » acute peritonitis may be set up. 
Sometimes there is no actual perforation, but such complete softening 
of the stomach wall that it tears upon the slightest touch. In less severe 
cases the mucous coat is intensely red and injected, often presenting 
sloughs or ulcers, especially upon the summit of its folds, accompanied 
by haemorrhagic oedema of the other coats, particularly of the sub- 
mucosa. The purulent or gangrenous process thus set up may spread for 
a time, but subside short of perforation, and be counteracted by a heal- 
ing process. Granulation tissue is thus formed, which results in cicatrisa- 
tion ; VQry extensive deficiencies may be partly remedied in this way, as 
the stomacli has a great power of repair. The scar tissue contracts 
greatly ; and, though the mucous membrane over it is not regenerated, 
the resulting defect may be very small. The contraction, however, may 
lead to great deformities, such as stenosis of the^ pylorus, hour-glass con- 
traction, and pouching of the stomach. This general summary does 
not take note of the more intimate changes in colour, and other features^ 
produced in the mucous membrane by the separate poisons ; but a few 
brief references may be made to them. 

The corrosives . — Sulphuric acid is the most common of these poisons 
It produces a dark red surface with necrosed patches, especially 
upon the rugse; these are at first gray or grayish white, later they 
become dark brown or black, as if charred. This change may be seen 
over the whole or the greater part of the inner surface of the stomach. 
The colour will be modified by the amount of food in the stomach at 
the time, or by the amount of mucus coating its surface. If the coatmg 
be thick the parts appear as if smeared with white paint. Dr. 
mentions a case, in a woman who lived several days after drinking 
dilute sulphuric acid, in which the whole mucous membrane, of a brig 
yellow colour, was found lying loose within the stomach. Perforation is 
more frequent than with any other acid ; it occurs in about one-thirt 
of the cases. Nitric acid usually produces a yellow or green staininj;, 
and less corrosion than sulphuric. The effects of hydrochloric ac^^ 
sometimes resemble those of nitric, and sometimes of sulphuric ac 
No case of perforation has been put on record. Caustic alkalies 
their carbonates produce inflammation, with abrasion, 
hemorrhage. The sloughs are softer, more gelatinous, and less regn 
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Tjjjii^d. Wilks says they convert the mucous membrane into a tawny 
mlp, often perforate the stomach. So far as I can fin3, however, 
perforation did not occur in any of the recorded cases ; but in one case, 
■in a woman who died a few hours after drinking a 30 per cent solu- 
tion of caustic potash in mistake for iodide of potassium, the stomach 
was found to be almost completely dissolved. 

non-metallic irritants. — The salts of the alkalies and alkaline earths 
may produce intense inflammation of the mucous membrane, with 
ulceration and black patches resembling gangrene. Potassium nitrate 
and some of the barium salts have been known to cause perforation, but 
this accident is very rare. Phosphorus causes inflammation and soften- 
ing of the mucous membrane with frequent petechiae and even erosions. 
Patty degeneration of the epithelial cells of the surface and glands 
quickly follows. Iodine causes inflammation and brown discoloration, 
sometimes with erosion. 

metallic irritants. — Arsenic may cause nothing but a red colour 
anfl an injection of the blood-vessels ; but when large doses are taken 
one Or more •patches are usually formed, varying in size from a six- 
penny piece to that of a crown, consisting of mucus or of a tough 
white, yellowish, or even violet-coloured coagulated lymph, mixed with 
arsenious acid, firmly fixed to the mucous mtobrane, with signs of intense 
inflammation around them. White spots of arsenic are also sometimes 
found between the rugae. The stomach contents are usually of a dark 
brown colour ; but sometimes yellow from the partial conversion of the 
poison into the sulphidg. Occasionally the surface of the stomach looks 
as if it had been coated with yellow paint. Ulceration is rare ; perforation 
fgid gangrene still rarer. The salts of antimony usually set up intense 
inflammation only. Corrosive sublimate produces softening, sloughing, 
and ulceration. The ulcers are often numerous and small, and show' a 
grayish white deposit of mercury on their surface. The copper salts 
produce much inflammation and ulceration, and a green or sometimes 
blue colour. 

Organic irritants. — Oxalic acid acts mainly as an asthenic, but may 
act on the mifcous membrane of the stomach, producing a pale or highly 
inflamed rugose appearance, especially towards the pylorus. This coat 
is shrivelled, easily stripped oft’, and in some cases is partially and even 
extensively detached ; the vessels are minutely injected wdth black 
blood. Perforation is rare. Wilks Mentions a case in which after two 
weeks a gastritis was set tip, and the patient vomited a greenish brown 
fluid ; after death the mucous membrane was found to be greenish 
yellow, injected, and in parts abraded. Among the inebriants adcohol 
may cause nothing, or an intense dusky red colour and even extravasa-, 
tion. Carbolic acid causes a pale, corrugated, sodden, and partially 
detached mucous membrane, or a dry surface as if tanned. Cantharides 
produces intense inflammation, and even gangrene, in patches where the 
powder has adhered. After ethereal oils or acrid vegetable or animal 
poisons severe injection or membranous inflammation may be seen. 
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Symptoms. — ^They are of sudden especially in the case o^.tha 

corrosives. A sudden penetrating heat is felt in the stomach at the 
moment when the corrosive reaches it ; it sopn mcreases to a vivid burn- 
ing, excruciating pain in the stomach, cesophagos, mouth and throat. The 
epigastrium is sensitive to pressure. An intense thirst sets in which no 
drink can assuage. Swallowing is painful or impossible. Nausea, 
retching, and vomiting follow, and become more and more frequent, olten 
almost constant. The vomited matters contain food, blood, mucus, 
flakes of epithelium or of the mucous membrane, and frequently traces of 
the poison. The abdomen at first is usually retracted, but 1il||erwards 
it may become distended! There is often much bloody diarrhoei coming 
on shortly after the vomiting ; sometimes constipation and tenesmus. 
The urine is scanty or suppressed. The f^ce is anxious; the pulse 
frequent, small, and sometimes irregular; the respirations quickened; the 
extremities cold, and the skin covered wit^lammy sweat. The lips and 
mouth are blistered and shrivelled, and may show spots of a charactjq:istfc 
colour or be cyanosed. The neck and clothes may also show si^^ob 
the poison. In fatal cases the patient becomes cyanosed, his respiriftioh 
is embarrassed, and he sinks into collapse and dies ; it inay be by suffoca- 
tion or in convulsions. All these phenomena come on quickly, sometimes 
in two hours or even less. ’ The vomiting may cease, but the pain be- 
comes generalised ; meteorism and the other classical signs of peritonitis 
appear, and the patient dies in three or four days. If the quantity 
swallowed be not very great the symptoms may amend in a few days. 
The patient may suffer from fever, breathlessness, occasional vomiting, 
indigestion, and gradual emaciation, and die after the lapse of a few 
weeks or months. He may vomit portions of the mucous membrane of 
the gullet or stomach. Laboulb^ne mentions a case in which, fourteen 
days after poisoning by sulphuric acid, a membrane was vomited measur- 
ing 20 cm. long by 12 cm. broad, in which no glands were found. 
Rather less than half the adult patients recover completely from the 
corrosive acids, but recovery may be incomplete, the patient being 
permanently weakened by means of the cicatricial contraction of oeso- 
phagus or stomach or by impairment of digestion. In the case of such 
irritants as phosphorus, arsenic, antimony, corrosive sublimate, the coppei 
salts, and the like, the symptoms are much the same ; but the pain ann 
the vomiting do not usually supervene until some hours have elapset 
after the swallowing of poison. Death may follow in twelve to twenty- 
four hours. If it do not, the symptoms of general intoxication due to 
the particular poison are soon added to those of the gastritis. 

Diagnosis. — This is usually easy. If the patient or his friends o 
pot tell the story, an examination of the mouth will show whethei^a 
corrosive has been taken, and usually also which i^ is. If the niou i 
and throat show nothing, a careful examination of the vomited mattery 
will usually lead to the detection of the poison, and later the syniptoff^ 
peculiar to each intoxication may appear, and clear up any remainn^^ 
difficulty. 
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ffpeatment. — The first indication is to get rid of the action of the 
poison, or to counteract it. In the case of irritants which do not act 
immediately, the stomach-pump or a free syphonage of the stomach may 
be promptly used, if we see the case early enough. Emetics, such as 
powdered ipecacuanha root, mustard,* or an injection of apomorphine, 
may be given when the stomach-tube is inadvisable. In the case of the 
coft-osives its use is contra-indicated, and mild stimulants and diluent 
drinks should be given, such as milk and water — mucilaginous and oily 
drinks in the case of the acids — with dilute alkaline solutions such as 
magnesia or chalk and water; or, in the case of the alkalies, with 
dilute acid solutions such as water and vinegar, or dilute citric acid or 
lemon juice. These drinks should be frequently repeated for some 
hours, or even for days. If swallowing be impossible an attempt should 
be made to introduce a tube beyond the obstruction in the oesophagus, 
so as to administer the antidote through it. Against phosphorus 40- 
minim doses of oil of turpentine in mucilage should be given every 
fifteen minutes for an hour. The oil should be old oil, or French oil. 
Magnesia, al8o in mucilage, should be given next day. Against arsenic 
the hydrated ses^uioxide of iron, and the hydrated oxide of magnesia, are 
to be prescribed ; against corrosive sublimate the white of egg. The 
next indication for treatment is to combat the collapse and the pain by 
injections of ether, caffein, camphorated oil, friction to the skin, injec- 
tions of morphia, ice or iced drinks by the mouth, and perhaps leeches to 
the epigastrium. The subsequent gastritis is to be treated in the usual 
way. 
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Gangrene of the Stomach. — Pathologry. — A gan‘grenous condition 
of part of the stomach wall is seen comparatively seldom. It is most 
frequently met with when the‘ stomaeh is the seat of a cancerous growth. 
Every pathologist is familiar with the foul, ragged, and sloughing masses 
often seen in this disease ; they may be present in the floor and margins 
of the malignant growth and in its vicinity, and may reach a large size. 
The cancerous gi'owth, by interference with tl|e vessels, deprives the 
tissues, especially those of the mucous coat, of their nutrition, and they 
die. The gastric juice may thus act upon these devitalised tissues as it 
does upon the cancer itself, and cause their partial or complete solution. 
It is by this process, more frequently than by the extension of the 
cancer itself, that peritonitis arises in cases of gastric cancer. 

Again, gangrenous patches or extensive sloughs are frequently seen 
after the ingestion of various poisons, notably the mineral acids and 
alkalies. Sloughs of the mucous membrane have also been met with in 
a few cases of phlegmonous gastritis, and also in membrahous gastritis. 
Occasionally the floor of an ordinary perforating ulcer shows sloughy 
tissue. It is quite possible that a gangrenous or at any rate a necrotic 
process may precede the formation of many such ulcers. Necrosis 
naturally follows the cutting off of^the blood-supply to a portion of the 
stomach wall, and on the solution of this unden the action of the gastric 
juice the ulcer will arise. The microscopic appearances presented by the 
margiup of an ordinary gastric ulcer, not undergoing healing, tend rather 
to support this view, for there is none of the vascular or tissue reactions 
met with in an ordinary ulcer elsewhere. I have met with one case, m a 
man aged about fifty, in which a gangrenous process was associated witn 
a gastric ulcer. At the lesser curvature, close to ^the oesophageal ciki, 
was an area about the size of a two-shilling piece, partly gangrenous am 
pcirtly perforated. The perforation was in its upper part ; it was abou 
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th^size of a sixpence, and its upper margin had clearly defined and clean- 
out edges ; its lower margin was formed by the peritoneal *and shreddy 
subperitoneal coats. Jhis part gradually got thicker, forming a black 
sloughing tissue which, at the margin of the areaj was generally abruptly 
marked off from the surrounding healthy mucous memlDranc. An early 
local peritonitis, most marked in the region of the ulcer, was also present. 
Mayer's case, reported also by Leube, in which perforation occurred 
(luriiif^ life near an old cicatrised ulcer, has many resemblances to this 
case. The perforation occurred in a black, discoloured, irregularly 
softened area, the characters of which were not unlike those produced by 
cadaveric softening. It took place suddenly after the patient had par- 
taken heartily of new beer and black bread. Similar perforations have 
occurred in the oesophagus (Dittrich, Chiari), and it is probable that in all 
these cases a haemorrhagic infiltration of the walls of the organ had first 
fiikcii place, and was followed by maceration under the action of the 
gastric juice. Recklinghausen's case, where a gangrenous patch about 
Uie size of a shilling followed from a thrombosis of a branch of the 
coronary artery, may be regarded as corroborating this view. Habershon 
describes two cases, one in a woman aged tliirty -three with pneumonia 
and paraplegia, and the other in a man aged fifty-one with pneumonia 
and renal disease, where there were several black sloughs situated in 
cup-shaped depressions in the mucous membrane. Fox mentions that he 
has seen sloughs of the mucous membrane in cases of gangrenous pneu- 
monia, and Recklinghausen describes a case of acute tuberculosis in a 
man whose stomach sh^)wed several elevated necrotic patches which con- 
tained a fungus believed by him to be their cause. Klcl)s also met with 
•gangrenous patches in the stomach in a case of acute yellow atrophy of 
the liver in a woman of twenty, and in a case of gangrenous stomatitis 
in a child of four. Necessarily rare, however, as such cases undoubtedly 
are, we may conclude, I think, that severe injury, such as the severe over- 
distension in Mayer’s case, or septic emboli, especially in patients whose 
strength has been sapped by severe disease, may set up arterial obstruc- 
tion and consequent infarction, or a direct necrosis. We have, lastly, to 
determine wliether a primary gangrene of the stomach exists apart from 
the action of corrosives. On theoretical grounds we may suppose that 
it does. If primary suppuration exist, why not gangrene ? Yet very 
little evidence can be brought forward in support of this opinion. The 
sloughing patches which occur in tlfe mucous membrane of the stomach 
m anthrax can hardly be cited, as they exist only along with intestinal 
lesions ; but Klebs has described a case in which the swollen mucous 
membrane of the stomach showed a few brownish-red patekes like 
partially gangrenous areas. These presented an abundant rouiid-cellqpl 
exudation, and numerous spore-containing bacilli, varying in length fre^ 
to ll‘7g,j these were found upon the free surface and in the 
lumen of the gastric glands, frequently separating the cells from the 
basement membrane. There were no round cells except where the 
bacilli were present, the latter apparently coming first. Nasse aftd 
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Orth describe a somewhat similar case in a man aged sixty who sudd&ily^, 
fell ill and \iied after vomiting much blood. The diagnosis was gastric 
ulcer, but the necropsy showed that there were^many surface losses in 
the mucous membrane, and that the gangrenous process had spread 
deeper than in the last case, having at one place eroded a branch of the 
coronary artery. Bacilli were present in these lesions also. It would 
thus appear that a local primary gangrene of the stomach may occur, T^ut 
that it is among the rarest of pathological curiosities. 

Symptoms. — There are no symptoms proper to the gangrenous process, 
except the appearance of shreds of the mucous membrane in the vomitecl 
matter ; and this happens chiefly in toxic gastritis. They should he 
carefully looked for in other cases, however, as I was once able from a 
microscopic examination of a shred of tissue thus brought up to diagnose 
a cancer of the stomach in a man under thirty years of age, in whom all 
the other symptoms were consistent with simple catarrh or ulcer. Fn 
most cases the gangrene is entirely overshadowed by the concomitant 
disease, and in others the signs suggest no more than an ulcer or an 
acute gastritis. ^ 
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Cirrhosis of the SioMAeiH 

In this, almost the rarest of stomach affections, there is marked 
thickening of the submucosa, accompanied also by thickening in the 
muscular and serous coats. It has been described by various writers 
under different synonyms, namely, plastic linitis by Brinton, hyper- 
trophy by Fox, fibroid induration by Handfield Jones, ^ sclerosis by 
Sneller, cirrhosis, and so on. 

Pathological anatomy. — The stomach as a whole is markedly dimin- 
ished in size, firm, rounded and elastic. In advanced cases it resembles 
a thick-walled india-rubber tube, blown out at one end (cardiac). It 
increased in weight, and Avhen opened does not collapse. When cut it 
often gives rise to a creaking sound like cartilage, and there is considei’ 
able resistance to the passage of the knife through its walls. The cavity 
is much reduced ; in some cases its capacity falls to little more than tAvn 
Qunces of fluid. The thickening of the wall is gi-eatest in the pyloric 
region, frequently attaining six to eight times the normal mean, and 
it may even reach the thickness of an inch. It gradyally diminishes until 
the cardiac extremity is reached, where it may be slight or practically 
absent. In a certain number of cases it involves only the pyloric half ot 
the organ ; very rarely, indeed, does it affect the whole organ unifornil} ■ 
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Jt J!s said not to pass . beyond the pyloric and cesophaggal openings 
respectively ; but in a case of my own this change was found through- 
out the gastro-intestinjil tract from stomach to rectum, excepting the 
duodenum and upper jejunum. The aperture of die pylorus may or may 
not be contracted. The colour of the section of the stomach wall is a 
dull opaque white, and all the coats — mucous, submucous, muscular, and 
serous — stand out clearly from one another. The chief thickening is in 
the submucosa ; but it may be surpassed by that of the muscular coat. 
The mucous membrane is usually pale and smooth, or ridged or mammil- 
lated, that is, besot with little projections closely studded together ; but it 
is sometimes congested, sometimes excoriated and ulcerated. The micro- 
scope usually shows very little thickening, or atrophy, or signs of catarrh. 
The gastric tubules arc rarely separated, bent, or deformed by any 
interstitial fibrous growth. The cells may be granular or fatty, but in 
many cases, and in many sites in one case, it may seem very little altered. 
In my own case there was in places a fairly abundant small round-celled 
exudation, of a recent nature, irregularly distributed between the 
tubules; ancf th(j secreting cells themselves were smaller than normal, 
and often detached. The submucosa is firm, opaque, white or grayish, 
and glistening. Microscopically it is seen to be composed of white 
fibrous tissue arranged in irregular banefs and networks. The fibres 
arc rarely dense, but are usually well formed and developed, and only 
occasionally rudimentary and mixed up with many cells. Very little 
notice has been taken of the condition of the blood-vessels. In my own 
case they were compamtivcly few in number, and showed thickening of 
their outer coats and sheaths, but no signs of any endarteritis. No 
^observer has siicceedec^ in finding any structure distinctive of cancer. 
In a few cases, however, the embryonic nature of the growth has been 
suggestive of sarcoma ; in ray own case there was no resemblance what- 
ever to cither the one or the other. The muscular coat is thicker, firmer, 
and paler than normal ; it is penetrated by fine bands of fibrous tissue, 
visible even to the naked eye, passing outwards from the submucosa to 
the subseros^. Under the microscope the muscular fibres are seen to be 
greatly increased in numbers, especially in the circular layer ; and gener- 
ally they show also an infiltration of fibrous tissue, either restricted to 
definite strands, or diffusely and intimately mixed up with the muscle 
fibres, as, for example, in an old myoma uteri. The serous coat with its 
subserosa is generally thickened, often considerably, so that its surface 
has a dull white opaqu*e look instead of its normal clear and shining 
appearance. 

Other signs of extensive or subacute peritonitis are not Avaitting in 
uiany cases ; for thickenings and opacities of the gastro-hepatic and 
gastro-colic omenta, of the tissues behind the stomach, and other tissues 
around or of the per|jtoneum elsewhere, have been observed. Exudation 
of lymph over the intestinal coils, fibrous adhesions, ascites, general 
dropsy, or cirrhosis of the liver may coexist with it. 

“Etiology. — The number of cases recorded is small, about two doz®n 
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altogether ; find the particulars given do not allow us to draw very trhst-// 
worthy inferences from many of them. They are almost equally divided 
between the two sexes, and the average age of occurrence in man seems 
to be about 50 , and in Woman somewhat under 40 . The most important 
point is the distinction of this lesion from cancer. All the earlier writers 
(Andral, Cruveilhier, Brinton, Habershon, Fox, Wilks) have drawn 
distinction ; though it must be admitted that the microscopic part of the 
evidence upon which they relied was imperfect. They considered the 
disease as a primary cirrhosis of the submucosa of a simple inflammatory 
nature, homologous with the common cirrhosis of the liver ; and regarded 
the changes seen in the other coats as subsequent and subsidiary thereto. 
Recently Bret and Paviot have sought to prove that the lesion is really 
cancerous ; they found their contention, not so much upon the micro- 
scopic appearances of the submucosa, which they admit even in their 
own cases did not show a structure clearly indicative of cancer, as upon 
the condition of the perigastric lymphatic glands — which did sho\v 
characteristic epithelial cells — and upon the presence of metastatic 
growths. They argue, further, that all previously reported cases, from 
their strong similarity to their own, were really of the same nature. 
This is a doubtful inference.^ They have succeeded in showing only, 
what was long believed, that a cirrhotic atrophic cancerous infiltration of 
the walls of the stomach may so simulate a simple cirrhosis of that organ 
as to be indistinguishable from it, save by a most careful and searching 
microscopic examination. It is not improbable that sevei'al of the cases 
recorded as simple may have been cancerous ; but5 it by no means follows 
that all of them Avere so. All the previous observers cannot have fallen 
into this error. In my own case the wide extent of the lesion made 
cancer seem improbable, and microscopic examination showed beyond 
all doubt that this impression Avas correct. Nevertheless, while aAvaitin^i 
further evidence, Ave may remark in passing that there is nothing incon 
sistent or improbable in the supposition of a simple cirrhosis. We meet 
Avith a like condition in other organs, as, for example, in the liver and 
kidney ; and in the deeper layers of the skin beneath thp epitheliuir 
Ave find dense fibrous growths, cither localised or diftusc, in keloid am 
scleroderma respectively, for the origin of which we are unable tc 
account. Alcohol was regarded by Brinton as a likely exciting cause 
but little dependence can be placed upon it, for not only have we the fad 
that the disease is rare as compared with the frequency of over-indulgence 
in alcohol, but we find that in the great majority of cases there is no 
history of alcoholism. Syphilis is shut out in a similar manner. An 
attempf has been made to show that the disease spreads from without, 
a«d chronic perigastric peritonitis is pointed to as the prior condition, 
and as the cause of the stomach changes. It is, however, quite as prob- 
able that the changes are concomitant, or even that* in some cases the 
sequence is reversed. There is another and quite distinct form oi 
cirrhosis which frequently follows chronic gastric catarrh and atrophy 
of the glands. Here the first change is in the mucous coat, Avhich 
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\J)e(?omos thinned, atrophied, and sometimes sclerosed. Tlje inflamma- 
tion extends to the submucosa, generally in an irregular way, giving rise 
to patches of fibrous tiiickenftig, sometimes of considerable size, which 
are most frequent and abundant in the region of the pylorus, and may 
lead to a certain amount of hypertrophy of the muscular coat. The 
ca^ty of the stomach is generally dilated. In a well-marked case under 
the care of Prof. Clifford Allbiitt the process seemed to have taken 
its rise in the scar of healed ulcers, whence it invaded the whole stomach. 
The organ was much contracted, and the patient ultimately died of 
pyloric stenosis. The ulcers — simple ulcers which healed soundly — 
occurred between the ages of twenty and thirty, and death ensued from 
stenosis some ten years later. Judging from the scars the ulcers had been 
of considerable extent and severity, and the result a sort of keloid. 

Symptoms. — It would appear that in some cases the disease has run 
its course without giving rise to any symptoms, death being due to some 
i^tercurront malady. In such cases the changes are said to be slight. 
Ill the great jnajority of the cases well-marked symptoms have come on, 
sometimes sudde^^ly, sometimes insidiously. Pain in the epigastrium is 
the chief of these. It varies greatly in different cases, anil at different 
times in the same case. It may be slight. or very severe. It comes on 
at first only after food, generally immediately after, and usually becomes 
more severe as the case progresses. Vomiting is also very frequently 
present ; it sets in after the pain, at first occasionally — say, three times 
a week or so — but gradually increasing in frequency and severity, until 
it may occur many tiiftes a clay. The vomited matters may consist of 
the ingested food, of clear watery mucus, or later in the disease also of 
^ofiee-ground material, or even pure blood. The hnematemesis, which is 
due to the congestion and sometimes to the ulceration of the mucous 
coat, is occasionally copious. Sometimes there is tenderness on pressure 
OAcr the epigastric region; but this is often a delayed symptom. The 
a])petite is bad, and there is usually constipation, at any rate for a 
considerable time. There is at the same time a steadily advancing 
aiiajmia and ^jmaciation. Since these are symptoms equally characteristic 
of chronic gastric catarrh and of perforating ulcer, it is obviously im- 
possible by their means to diagnose between them ; but as the gastric 
cirrhosis advances a tumour becomes palpable in the epigastric region ; 
occasionally below the ribs on the Iqft side, and exceptionally in the left 
side: it varies in size, ig round or sausage -shaped, firm and smooth, is 
fairly movable from side to side, and also slightly from above downwards. 
If caught with the hand and prevented from moving when deep respira- 
^ons are taken, it is said to slip immediately upwards when liberated. 
Percussion over the tumour is never dull, and generally gives a resonanrt; 

nioderately resonant note. An ascites has been found in some cases, 
and a general drop»y in others. Cirrhosis of the liver is occasionally 
Present also. The anaemia and emaciation advance steadily, and the 
Vital powers gradually diminish ; the patient usually dies from asthenia. 
® rapidity of the process seems to vary greatly ; it generally lasts f8r 
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many years, , though in some cases the symptoms date back for onfy 
few months, or even less. It is probable that the disease is then fairly 
well established before it gives rise to any symptoms. In Dr. Allbutt’s 
case the symptoms werfe those here described, but no dropsy appeared. 
Not only could the stomach be manipulated and its size ascertained, but 
its movements were very active, and conspicuous in both directions. 

Diagnosis. — The appearance of the tumour is the first trustworthy in- 
dication of the nature of the disease ; it enables us to set aside simple gastric 
catarrh and ulcer. The presence of a tumour is equally characteristic of 
cancer; but from this disease we may be able to distinguish it by the smooth- 
ness, mobility, and semi-tympanitic note of the tumour, the time of onset of 
the vomiting and the pain, the infrequency of hsematemesis, the absence of 
signs of metastasis, and the long duration of the malady. Peristalsis may 
be visible. We have as yet no information whether free hydrochloric 
acid is present in the gastric juice or not. Attention to this point might 
prove of value. Further, the stomach may be washed out and aji 
attempt made to ascertain its capacity ; if it does not hold ^ more than a 
few ounces the diagnosis will be supported. 

Treatment. — Under the ordinary treatment of gastric catarrh or 
of ulcer the earlier symptoms often improve greatly for a time. Later, 
w’hen the nature of the disease becomes probable, the chief indication is 
to support the patient’s strength. A mild and bland nutritious diet 
should be given in small quantities, and repeated at more frequent in- 
tervals than usual. Milk, combined at times with cream, strong soups, 
beef essences, raAv minced beef, and so forth, should be chiefly relied upon. 
Nutrient enemas may also be used. Repeated washing out of the 
stomach with dilute soda solution has been tried in some cases 'with'> 
a favourable result. The quantity of fluid introduced should, it is 
said, be increased gradually until the patient can bear about one litre 
with comfort. Among medicines opium is the most highly recommended. 
Cocaine internally, leeches, or mustard blisters, or hot applications to 
the epigastrium, may also be tried for the purpose of alleviating the 
pain. Gastric tonics may do some good. Cases of recovery^.are reported 
by Schnetter and also by J. W. F. Smith ; but in estimating their value 
the difficulties in the way of an indubitable diagnosis during life have 
to be considered. 
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SEA-SICKNESSi 

Synonyms. — Fr. Mai de mer ; Germ. Seekrankheit ; Lat. Nausea ; 

• Gk. Narnia, or Nantia. 

Definition. — A functional disorder of the stomach often associated 
with giddiness, which affects travellers by sea, animals as well as man, 
and is chiefly felt by persons unaccustomed to its movements. 

Etiology. — Immediate causes. — The primary cause of sea-sickness is 
the irregular, unremitting, undulating motion of the vessel ; or, in 
language more precise, the oscillation that occurs about its longitudinal 
aiid transverse axes. Of these two movements the pitching on the 
transverse axis is more unpleasant than the rolling on the longitudinal ; 
hut the motion is still worse when the two movements are combined in the 
tumult called a “ principal uneasiness is felt at the moment 

uf descent. The amount of suffering varies in direct proportion to the 
degree, the frequency and the suddenness ^ or quickness of the motion, 
(xeiierally speaking, it is greater in a sailing boat than in one propelled 
with oars, and in a screw-propeller than a side-wheel steamer ; it often 
happens that one who is accustomed to the movement of a steamer, sailing 
ship, or row-boat becomes sea-sick when transferred from one into the 
f>ther, the character of the motion being very different. 

Much depends upon the weather and consequently on the season of 
tfie year ; upon the situf^tion one may occupy on board, the amplitude of 
motion being greater the farther one removes from the centre of the 
vessel ; the direction of the long diameter of the bunk or berth, which 
should be always placed fore-and-aft and not athwartship; and upon the 
state of the atmosphere below : when the air is stuffy, close, and saturated 
with the smell of cooking, of paint or driers, of heated oil, of bilge-water, 
of vomit or qjher excrement, it is almost insupportable ; and those who 
are inclined to be sea- sick much prefer to remain on deck. In ships 
which are or have been used as cattle-ships the odour of the manure, or 
of the disinfectants used in oi'der to conceal it, is often very disagreeable. 
These nuisances however, offensive as they are, together with the dis- 
agreeable sounds of vomiting and retching, the thud, the occasional 
racing and the vibration *of the engines, the sight of swinging, swaying, 
oscillating objects, and the difficulty or impossibility of obtaining any 
rest even in the horizontal posture, can only be regarded as secondary 
or subsidiary causes of sea-sickness. 

Iiemote causes. — The prime of life is the period most obnoxious to 
«ea-sickness ; infancy, childhood, and declining years are comparatively 

’ Although sea-sickness is no longer in the index of the nomenclature ol diseases, it 
nie to have so much practical importance as to entitle it to specific consideratioi^ 
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free. Woipen being less active, less accustomed to vicissitude, 
inured to travel, generally suffer more than men ; at the climacteric period 
this proclivity is increased. The bilious temperament is more conducive 
to it than the phlegmatic, and the nervous than the sanguine ; in respect 
of race and nationality the people of the northern parts of Europe suffci- 
less than those belonging to the southern, the Celtic and the Scandina- 
vian races less than the Teutonic, and the Teutonic than the Latin ; the 
Americans are said to suft'er more than we do. Townsfolk generally 
suffer more than country people ; but an exception must be made in 
favour of those who dwell upon the sea-board, and those who take a 
pleasure in aquatic exercises. People who pursue an active outdooi- 
life suffer less than those who work indoors ; keen and eager sports- 
men suffer very little. Those of spare and frugal habits undoubtedly 
fare better than those addicted to the pleasures of the table ; nothing 
favours an attack more than a delmuch. Deaf-mutes and the insane arc 
said to be exempt from sea-sickness ; but so are many others who possess 
the soundest health of mind and body, and have no impairment of their 
senses. Imagination often plays an active part in its production. 

Symptoms. — The pleasurable sense of physical and mental exhilara- 
tion which is the first effect produced by a moderate degree of motion on 
the water soon gives way to a void or empty feeling at the stomach 
and a craving like that of hunger, but with no desire to partake of food. 
A feeling of oppression, weight, or sinking at the epigastrium; an increase 
of the mucus and saliva in the mouth and throat which, instead of being 
swallowed by degrees, is gulped down ; an occasional gape or yawn, 
sometimes followed or preceded by a sigh ; a sudden pallor of the face , 
a little choking cough or hiccough ; a hawking up and expectoration 
of viscid phlegm or mucus ; a sense of squeamishness, as though any 
moment vomiting might occur; flatulent or sour eructations; together with 
the general state of mind and body consequent thereon, namely, physical 
weakness, mental and nervous depression, giddiness and faintness, are 
sure and certain signs of a disordered stomach, and constitute the pu- 
monitory symptoms or prodroma of an attack. r 

The principal symptoms, when the attack has once set in, may 
divided for the purpose of examination into two groups : those belonging 
to the stomach and those belonging to the head. The first or gastric 
group comprises nausea, vomiting apd retching, total loss of appetite, an 
constipation ; the second or cephalic group, w^iich the Germans call t ic 
“ psychic,’^ consists of faintness, ^ddiness, and headache. In some persons 
the gastric group predominates, in others the cephalic ; but in the ma]ori } 
of casds both the stomach and the head participate alike, and compar^i 
tively few persons suffer from the one group to the exclusion of the 
I shall have occasion presently to make further reference to this arbitiai}^ 
distinction between the two, but first I must dencribe the symptom 
individually. 

1. Nausea, — This was the name given by the ancients to denote 
Sickness ; it is now used only to denote its leading symptom. Comm 
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^norfgh ill febrile complaints, in severe inflammatory disease^ in organic 
disease, in sudden and violent shocks to the system generally, and in 
divers forms of reflex yritatioh and excitement, this distressing feeling 
frequently constitutes the principal and sometimtfe the only symptom of 
sea-sickness. In susceptible people it may be provoked by the sight or 
eve^i by the mere idea of undulating movements. 

2. Vomiting and Retching. — Sea-sickness may begin and end in nausea, 
and nausea alone ; but sometimes, and especially in the case of children, 
it consists of vomiting only, which may occur quite suddenly and 
unexpectedly, without any previous warning or indication, and Avithout 
causing any inconvenience. But as a rule the vomiting is associated 
with nausea, headache, heaviness of the head, and giddiness, and is 
folloAved l)y most violent and distressing retching ; the little nourishment 
that can be taken is immediately thiown up, Imt subsequently only 
the mucus and saliva that is sAvalloAved, along with gastric fluid and 
gi^;eii or yellow bile ; later, pure bile conics up alone. Meanwhile the 
patient’s stre^^gth begins to fail, he falls into a low despondent state, 
becomes indiffere^^t alike to circumstance and fate, and feels inclined to 
Avish (if wish he can) that death itself might end his sufferings. 

3 . Loss of appetite and constipation . — States of pleasure, Ave are told, 
arc concomitant Avith an increase, and states of fiain Avith an abatement 
of some or all of the vital poAvers ; the same is true of comfort and 
distress. This Avill account in great measure if not entirely for the 
anorexia. Symptomatic, like the nausea, of many other forms of gastric 
disorder, both functional and organic, in soa-sickness nausea and anorexia 
attain a quite exceptional degree and out of all proportion to the 
{fctual gravity of the ca8y3. Not only does the appetite for food continue 
in abeyance as long as the disorder lasts, but so also does that for every 
other kind of enjoyment or indulgence ; even sleep, Avhich often cannot 
h(i obtained until the vital poAvers are exhausted, is frequently disturbed 
and fails to renovate the failing poAvers of the system. In persons of a 
delicate, weak, and nervous constitution, who have but slender stock of 
health and stg-ength whereAvith they may encounter such attacks, the re- 
covery is often tedious and the effects are sometimes serious. Constipation, 
though partly due to lack of proper stimulation of the bowel by the gastro- 
biliary secretions, may partly be accounted for by the uneasy and distressing 
ittotion. In raihvay traAxlling the ^constant oscillation, A'iliration, and 
t^oncussion to which the Jjody is exposed, while most destructive to the 
plant, are more or less injurious to the animal system ; not only are they 
niost fatiguing to the body and trying to the eyesight, Imt they delay 
die process of digestion itself, and, by paralysing the natural peilstaltic 
action of the gut, constipate the boAvel and sometimes end by causing 
sickness. It is said that these and other ill effects of raihvay travelling 

ave been considerably diminished upon certain lines Iav the introduction 
^ the bogie car. So too in sea-sickness the motion causes constipation, 
the constipation serves to augment the other symptoms and also in 
a measure to provoke them. The amount of urine also is diminisheef. 




but this defends more directly on the vomiting and the small amouht oj> 
fluid that is swallowed. 


4. Giddiness and Headache . — The headache is situated generally in the 
frontal region, though • sometimes also in the vertical or occipital ; it is 
either of a dull and heavy, or of an aching, throbbing character, and is 
usually accompanied by a feeling of fatigue or soreness, and by aching or 
neuralgic pains at the back of the orbit. In the paroxysms of retching 
and of vomiting, the eyeballs are protruded and feel as though they were 
starting from their sockets, and the vessels of the head and neck arc swol- 
len. Each of these conditions may and often docs occur in any ordinary 
attack of vomiting, and it would be needless to describe them heie 
were it not that on account of their pertinacity and, severity they become 
more distressing and pronounced ; in part they may be due to oye-strain, 
but they are mainly due to the disorder of the stomach. The giddiness 
or vertigo, however, which is not to be regarded as an integral part of the 
complaint, but only as accessory, may possibly be due to visual or perhaps 
to labyrinthine perturbations. 

Which of these two affections, the cerebral or the gastric, is primary, 
or whether they are independent of each other, is still a matter of 
dispute. Probably there is a certain amount of truth in both of these 
conjectures, but few who contemplate the subject from a practical rather 
than a theoretical or even an experimental point of view can doul)t 
that, even if they are related to each other, the probability is very 
much in favour of the gastric rather than the cerebral affection being 
primary. Giddiness, indeed, is often due to oi/erloaded or disordered 
stomach, to gastric or to intestinal irritation ; but in sea-sickness it is the 
symptom most readily relieved by lying dowi^, and 1 therefore thiidi 
it much more likely to be due, as Wollaston believed, to gravitation of 
the blood, combined of course with the sight of shifting images and 
disturbance of the equilibrium. 

5. General or constitutional comiition. — This has partly been explained 
in the statements made above. There are signs of shock or collapse of 
the nervous system, together with a quasi-febrile state ; aj^ternate heats 
and chills, with frequent chattering of the teeth and shivering, pervade 
the system ; the eyes are dull and sometimes bloodshot from excessive 
straining; the countenance becomes extremely pale, inexpressive, and 
dejected ; the complexion often of a greenish hue. The heart’s action is 
depressed ; the pulse and respiration quick and feeble ; the skin cold and 
often clammy, while the tongue is moist but slightly coated. There is 


always some degree of hebetude ; the mind is utterly indifferent to all 
around, no consecutive train of thought can be pursued, and the func- 
iiions of the brain appear to be almost suspended. There is a general 
feeling of soreness all over the body, a sense of weariness and fatigue, 


and always more or less exhaustion and prostration^ 

Course and Progress. — If the voyage be a short one the symptoms' 
usually subside as soon as it is over ; nausea, giddiness, and headache may, 
jfnd after a first voyage in particular often do, continue for a day or two 



SEA-SICKNESS 


44 ^ 


miidi*sometimes even longer ; but they are none the less on t^hat account 
amenable to treatment. People sometimes have recourse repeatedly to 
these short voyages or pleasure trips upon the coast in order to recover 
health ; the rougher the weather and the sicker fhey become, the better 
arc they pleased. Possibly in cases where the liver is inactive and the 
dio^estive power feeble, or where the one is engorged and the other over- 
wrought, such voyaging may be beneficial ; and it was probably on this 
account that Burton recommended it. In longer voyages four successive 
sta‘^es may be recognised, namely, those of depression, exhaustion, reaction, 
and convalescence ; but the symptoms altogether rarely last for longer 
than a week, very often they remit in the course of three or four days, 
l)ut recur if the weather become Avorsc or the bowels costive. The 
worst time is in the morning, the patient almost always feels better 
towards the evening ; but the reaction is gradual and progressive, and, 
with careful regulation of the diet and attention to the bowels, the relief 
cx^)erienccd on getting accustomed to the motion of the vessel is per- 
manent. In some few cases the symptoms never cease until the end of 
the voyage, even though it be a long and tedious one like that to India, 
China, or Australia ; and avc sometimes meet with persons, generally 
women, who having come on board in feeble health or with a delicate 
constitution never leave their beds until they quit the vessel : on the 
other hand, such persons often find their health very much improved, if 
not entirely restored. In women, too, the menstrual molimina are usually 
more severe, the flow may either be augmented or diminished or some- 
times interrupted altogether, and the period is frequently most irregular. 
In pregnant women, contrary to what might naturally be expected, mis- 
Qtirriage is not more liaj 3 le to occur than it is ashore ; but extra care 
should be always taken of them so as to avoid the risk of injury, or, if 
labour should occur, of post-partum ha3moiThage. It has been stated by 
Dr Barnes that the use of a suitable pessary will often completely relieve 
an attack of sea-sickness in women who have some displacement of the 
womb. 

Complieayons.— -Continued cases, such as those above alluded to, aiid 
others of a less protracted character, not infrequently assume a lov: <yr 
(idymviic foi'm and require a considerable amount of care. The vomiting 
may abate somewhat, but nothing will remain upon the stomach, and 
ultimately the patient is quite unable to swallow any solid food and 
is averse from taking any liquid nourishment ; he will only suck a little 
ice. The nausea is constant, the throat and mouth are parched and dry 
Hnd the skin likewise, the temperature is above the normal, the pulse quick, 
^mall and feeble, the respiration shallow and increased in freciuenSy, the 
complexion sallow and the conjunctivas tinged with bile, the countenance* 
■ expressive of anxiety, and a mild delirium, a very rare concomitant of 
sea-sickness, may supervene ; in these cases there is always pain and 
tenderness of the abdomen, generally in the region of the stomach. 
These symptoms closely correspond with those of acute or subacute 
gastritis ] and there is every reason to believe that in the act of vomiting 
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the stomach may be wrenched or strained, or the mucous membran^t 
irritated by the action of the gastric juice. 

Sea-sickness sometimes takes the form of dmr^rlum. 

Jaimdice is very rarely seen except in cases where the liver has been 

previously deranged. . , a. * , 

It is not at all uncommon for ilehnum treuuns to occur at sea, thmigh 
whether this be promoted by sea-sickness may be considered doubtful ; u 
is in my opinion much more likely to depend on constipation of the 
bowels. Lmmiti/, particularly monomania of a suicidal character, is not 
infrequent though it does not always follow that it depends immediately 
upon the motion any more than the delimtm tremens does ; or that it was 
occasioned by sea-sickness. Women who may or may not be hysterical 
are sometimes seized with fainting fim or fall into a state of m 

consequence of the violence and continuance of the sickness, oi of the 
extreme weakness and prostration resulting from it. All such patients 
should be watched most carefully, and if necessary locked up. 

Without denying altogether the possibility of death from sea-siek- 
ncss pure and simple, we must hesitate before admitting it as a fact. I 
believe that it may occur in consequence of the gastritis alicady men- 
tioned, in consciuence of syncope, or perhaps from sheer exkmstioii 
In cases such as these, if death occurred it might properly be attiibutcd 
to sea-sickness as the primary cause; but it wouh 

to quote the secondary and more immediate cause also. This would a\ p y 
stil more particularly to cases in which death occurs in consequence of 
the entrance of a piece of undigested food into the glottis during an 
attack of vomiting—the immediate cause of death being of course not 
sea-sickness but suffocation. In all such cases , it would be advisable tp 
make a necropsy, and to look for some sudden cause of death such a. 

“ nelu-pn,. . large .Ulatcl o, a f.tty heart, a.rt.e » 
insiifficiLcy, contracted mitral, pneumonia, ulcer of , 

bowel, a strangulated hernia or granular disease of kidney, 
under anv circumstances it would still be difficult to regard a dis- 
order, due to nothing more than a perverted function, as, a piincip. 

essential cause of death. i i to a 

Pathology.-Pathologically sea- sickness has been attributed ^ 

variety of causes ; it is not my imrpose to discuss them all, but t 
lowing list will show how materially they differ in character f 

Sneussion of the brain (Wollaston, Alder Son, Neuhaus); ij- 
of the brain ; iii. Hyperaemia or congestion of ^’^® P vj^ual 

fChaoWn) ; iv. Functional impairment of innervation (Beard) , • 

(M.yo, Wton.Fo., Graily o i v,. 

rinthine disturbances (Irwin, James of Harvard, and otter), 
cular concussion of the viscera (Koscnbach) ; viii. J,c ; 

pathetic ganglia or plexus-solar, semilunar, ^^Whittlc) : 

ix. Disturbance or succussion of contents of stomach 
*k. Disturbance of equilibrium (Mayo and others); xi. Reg g 
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bile into the stomach ; xii. Disagreeable odour from the bilges (Raw- 
Itiison)- 

Assuming for the sake oi argument that any one or all of these con- 
ditions may be present cfiiring an attack, they may. severally be put aside 
as insufficient to account for a disorder which betrays so many partialities, 
such obvious anomalies, as this ; or to explain the reason why so many 
per^ns are exempt, or Jiow it is that practically all recover. Moreover 
we should surely find now and then that some ulterior effect, some morbid 
consctpience, some organic lesion would ensue, particularly in cases where 
any local or constitutional proclivity to disease exists ; in my own ex- 
perience this has not happened, and if it did happen we should probably 
hear much more about it. As to the “ visual disturbance ” hypothesis the 
late Dr. Graily Hewitt, who was one of its warmest advocates and made 
a series of experiments with the object of determining the influence 
exerted by the sight of shifting images, came to the conclusion that 
although they added much to its discomfort they could not be held 
entirely responsible for producing the malady, and he admitted that the 
liliiul are not •exempt. Driven from this untenable position, those who 
liave been looking “bo the nerves of special sensation to supply them with 
a clue have resorted to the ear — a clue, in my opinion, equally deceptive 
—and pursue a similar train of reasoning td that pursued by Dr. Beard, 
who argued that, since vomiting is one of the symptoms of concussion 
of the brain, it must in sea-sickness be due to a series of mild concussions 
of the brain. These authors, however, deal mainly with the vertigo and 
assert that, as vertigo is prominent condition of sea-sickness and is often 
due to some affection of the semicircular canals, the secret of sea-sickness 
is^ to be found in this locality ; they attribute it either to some 
mechanical disturbance oTf the endolymph or to an irritative hyperjemia 
of the membrane, and recommend for its abatement the use of counter- 
irritants behind the ear. In support of this hypothesis Dr. James of 
Harvard states that those who sufler from deaf-mutism are comparatively 
if not absolutely free from the complaint, and that they also suffer less 
when seated in untwisting swings. But even if it could be proved that 
the vertiginous effects are really due to these disturbances it would be 


Jiuite unwarrantable to conclude that sea-sickness itself is due to them, 
f'he truth appears to be that both the visual disturbances and the 
labyrinthine (if such there be) unite with the other uneasy, disagreeable 
sensations that occur on board ship ih making matters worse, in adding 
to the discomfort of the Sick, and in frequently precipitating an attack, 
hut that they cannot be regarded as prime or essential factors in pro- 
ducing it. • 

Let us briefly refer to what Wollaston said upon the subject. He • 
ad observed that the mercury rose higher in the tube of a barometer 
len the ship began to fall ; he concluded that the action of the blood 
upon the brain would 1[)e identical, and that this would cause a pressure 
a blow upon the brain which by frequent repetition would result in 
Vomiting and nausea. He experienced a necessity in his own case, and* 
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believed that others would perceive the same, to draw^ a deep h^eat^ 
at the moment of descent ; this he attributed to an instinctive effort sii 
to increase the capacity of his chest that the blood might flow more 
freely into it and thus relieve the pressure it would otherwise exei-t 
upon the brain ; he found that the method gave him great relief, and he 
thought that this would prove to be the proper explanation and provide 
the proper remedy for sea-sichness. A.ldersoii, who wrote in 1872, aho 
expressed his firm conviction that this was the true explanation, and he 
argued strongly in its favour. But if it be correct the remedy would lie 
ob^ous enough; the horizontal posture with the head lower, or, as 
Neuhaus puts it, to lie upon the side with the head bent upon the 
chest and the knees drawn up towards the chin, should be sufficient to 
arrest or to prevent it. The horizontal posture does relieve it cer 
tainly, but not so much nor so effectually as it should do if the explana- 
tion were correct; it may bo partly true but it cannot bo sufficient 
Wollaston himself admits that he first perceived the inclination when 
waking up from sleep, but it evidently did not occur to him that 
the very fact of the occurrence or continuance of ^sea-sickness when 
in this position is a strong if not insuperable argument to the contrari 
Had Wollaston been acquainted with the researches subsequently mado 
by Marshall Hall and othefs into the phenomena of leflex action, or 
carried his own investigations a little further, he would probably have 
found some cause to modify his views. That Hall himself considcicd 
sea-sickness to be a reflex act is certain, for he particularly refers to it 

as being so. ? , ' ^ i * o 

Deep inspiration Uken at the moment of descent and consUntli 

repeated will indeed provide the proper remedy, but principally,,! 
apprehend, because it thwarts the tendency to the sudden and im- 
promptu closure of the glottis which instinctively occurs in sea-sack 
persons. This spasmodic action of the glottis, either by direct or reile.'; 
action, at once excites the various conditions and sensations that 
immediately precede and accompany the vomiting, the choking beiu;; 
probably its direct precursor ; and by constant repetition it soon induce.^ 
the usual train of symptoms. 

Closure of the glottis (or larynx), as a voluntary or spontaneo ■ 
action, serves principally as an aid iti making or increasing certain . 
but whenever danger or discomfort threaten suddenly or alarmingly, ‘t'' 
is commonly the case at the momdnt of descent, it occurs unconsciousii • 
instinctively, and with great rapidity ; and I believe that its cons an 
repetition is the cause of all the trouble. It may be overcome by arug , 
by habit,, or by strong determination ; or may happily be avoided a 
.gether, as in the case of people who possess immunity. The dittc e ' 
then, between a good sailor and a bad one appears to me to 
in the difference in their mode of respiration ; and the cause of ttie 
plaint seems to be seated neither in the stomach nor m the brain, 

in the throat. i the 

Considering the very delicate sensibility of the larynx a 
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• phiWynx, their close proximity, their direct communication with each 
"other, their connected innervation, and the immediate contiguity if not 
the actual identity of tjie cerebral and probably also of the spinal centres 
for respiration and for vomiting, we can readily understand how either 
momentary or constant irritation, annoyance, and distress of one may 
either by direct or reflex action be transmitted and produce effects upon 
the other. 

Treatment. — 1. Prophylactic , — ^This consists mainly in careful regu- 
lation of the bowels and adjustment of the diet for a day or two 
at least, if possible for a week, before the beginning of the voyage. 
The diet should be of the lightest possible description consistent 
with the maintenance of health, and those who desire to avoid sea- 
sickness altogether cannot do better than adopt a piu-ely vegetarian 
diet for the nonce ; all alcoholic drinks should be forbidden, and nothing 
should be used either as a condiment, food, or drink which has the 
slightest tendency to confine or constipate the bowels ; an antibilious 
p*ill or two should be taken if necessary every other night so as to bring 
the stomach and ^the liver into thorough working order. If the voyage 
has to be begun without much time for preparation, then one blue 
and two compound rhubarb pills should be taken the night but one 
before embarking ; or, if greater expedition *be required, a dose of Hunyadi 
or of Friedrichshall Avater, or some gentle saline aperient, such as the 
Carlsbad or the Glauber salt, should be taken warm before breakfast. 
The traveller, however, should never go on board upon an empty 
stomach ; the last meal should be a hearty one and a glass of stout 
may be allowed. It has been asserted that the steady use of bromides 
for several days before the voyage will render people less suscep- 
tible to sea-sickness, and this I think may be admitted; on the other 
hand, the indiscriminate or continuous use of them must be con- 
demned. The late Dr. Hammond of Ncav York expostulated very 
strongly against this practice, and his experience is fully confirmed by 
many other medical men both ashore and afloat. The bromides all 
exert an anaesthetic action on the larynx and the pharynx, and are 
often usefully employed in examinations and in operations about these 
parts, and also in pertussis ; they Avere originally recommended for the 
use of travellers with the object of diminishing the excitability of the 
nervous system generally, but their chief utility, in my opinion, is 
due rather to their specific action on the throat, and, if my vieAv of the 
pathology be correct, thley would probably be quite as serviceable and 
at the same time less injurious were they in future to be used in 
the form of lozenges or as gargles. Atropine and hyoscyamine,* which 
also act in some degree upon the throat, have been used with good 
effect ; they may be taken in the form of sulphate once or twice a day, 
the dose of the atrqpia salt being from to of a grain and that 
uf the hyoscyamine salt from to of a grain. When the vomiting 
has set in the hypodermic method may be used Avith more success. 

is applies to cocaine also, and to the use of ergotine for menorrhagia.* 
VOL. Ill 2 G 
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Chloral and cliloralamide are extensively employed as anodynes, or ^ 
hypnotics ; and “ chlorobrom ” (a mixture of chloralamide and a bromide)" 
is often most successful in staving ofl[‘ siekness during a short voyage 
of from six to twelve "hours. Chance found that a dose of laudanum 
taken before he Avent on board made him absolutely indifferent not only 
to the motion of the A^essel but also to the recollection and the dread of 
its effects, and he used it subsequently in smaller (quantities with equal 
benefit. Whatever drug is used should always be prescribed Avitli 
moderation. A dose or tAvo of a sedative taken to surmount the 
discomfort of a short passage may be proper enough, Avhile it Avould he 
improper to use such means continuously or frequently on a long voyage. 
If sea-sickness cannot be prevented without much loAvering of the system, 
and of the nervous system in particular, it will be more expedient to 
refrain altogether from any interference and to leave the case entirely 
in the hands of Nature. The use of a tight abdominal bandage is said 
to be of service on account of the restraint it puts uqioii the movemeiitK 
of the solid viscera ; it would certainly prove less irksome if apjAlied 'a 
day or tAvo beforehand and tightened up on embarking.^ 

It might be worth Avhile to try the effect of hypnotic sugges- 
tion. 

2. EemediaL — To lie flat upon the back A\dth the head upon the level 
is undoubtedly the posture most approved of by the public ; it should he 
assumed before the vessel leaves her berth or moorings. Long qne- 
ferred to let the head hang down a little ; this position of extension is 
the one that HoAvard recommended in cases of suspended animation, 
and, inA'olving as it does a wider opening of the glottis, it AA^uuld, 1 
think, be more effectual. Mackenna thought it best to lie upon thci, 
[right] side and thus to keep the head beloAV the axis of the body ; the 
curvilinear attitude, recommended by Neuhaus shortly afterwards, lias 
already been referred to. Chapman’s ice-bag to the spine, though once a 
fashionable remedy, was condemned by Fordyce Barker and has hdleii 
into desuetude, and the use of ice is noAv confined to sucking it or to 
sipping ice-cold water or champagne in order to relieve the dryness 
of the mouth and throat and to quench the thirst. Considerable relief 
may also be obtained by sucking lemons or, when these are all con- 
sumed, by using lime juice, Avhich Avhen mixed Avith soda-Avater makes a 
pleasant drink. Beef tea, beef or calf -foot jelly, veal or chicken broth 
and a little gruel, arroAvroot, or barley Avater often constitute the only 
nourishment that can be taken. * 

Still it is ahvays best to bite or at least to suck a crust of bread, a 
piece (fi toast, a biscuit or a rusk ; Avhile a sip or two of port, champagne 
or even stout is often invaluable. 

During a slight attack, or when the patient is recovering, condimeid'^ 
such as curry, Worcester sauce, and Cayenne pepper, though irijuriou^ 
in the worst stage, become very useful; Avhile gin -cocktail or 
A^6g6tal de Grande Chartreuse may be sometimes used with 
jMvantage. To take a draught of cold sea-water, to bathe the hands ant 
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• tac^ ill it, and to face the air on deck as much as possibje are simple 
•measures of the greatest service. 

Unless, then, it be ty get over short voyages, the less we resort to drugs 
the better ; they increase the nausea and oftentimes the vomiting, which 
IS both discouraging to the patient and disappointing to the doctor; 
the warmest advocates of specific remedies candidly confess that they 
are of comparatively little use unless the treatment is begun before the 
voyage, a course to which very few who are either bent on business 
or on pleasure are willing to submit. Those who can resist the inclina- 
tion to lie down and who keep continually moving, endeavouring to 
adapt themselves and especially the mechanism of their respiration to 
the motion of the vessel — which can best be done by means of calisthenics 
in the open air, by shouting or by singing — will soon become accustomed 
to it. If we use a drop or two of chloroform, a few grains of chloral, 
a* little bismuth or magnesia, ingluvin or pepsin, or some peppermint 
or ginger ; employ an occasional cathartic or some aperient saline and 
secure a dailY movement of the bowels, if necessary by the use also of an 
enema or suppository, we shall probably succeed in the majority of cases ; 
others must be treated after their special features; but of no bodily 
disorder can it be more truly said — ‘‘ Our remedies oft in ourselves do 
lie.” 

J. R Stocker. 


REFERENCES 

1, AiiDEiisoN. Observations on Sea-Sickncss, Loud. 1872; Brit. Med. Journ. aoI. 
1. 1872. --2. Barkeii. * On Sea- SickncsSy New York, 1870; Kev' York Med. Journ 
Jfov. 1868 ; Ranking’s Ahstt^act^ vol. i. 1870. — 3. I^arnes. Bnt. Med. Jonrn. vol. i. 
1892.— 4. Beard. Practical Treatise on Sea-Sickness^ New York, 1880. — 5. Bell. 
On the Hand, 8tli cd. Lond. 1877, pp. 148, 156.— 6. BruN'I’ox. Quain’s Dictionanj oj 
Medicine, 2nd ed. Lond. 1894, art. “ A^omiting.” — 7. Cvui'ENTEIi. Principles of 
Hmmn Physiology, 6th ed. Lond. 1864, §§ 73, 495, 521, 526. — 8. Chance. But 
Mai. Jonrn. vol. ii. 1881. — 9. Chapman. Sea-Sickncss, 2nd ed. Lond. 1868 ; Med. 
Times and Gazette, vol. ii. 1864 ; Ranking’s Abstract, vol. i. 1869. — 10. 

Sargemi's Fade Mccuni, Lond. 1865, c. xv. § 3. — 11. Dutton. Sea-Simness 
Plymouth, 1890. — 12. Foster. Text-Book of Physiology, 4th ed. Lond. 1883, bk. in 
§ 2. — 13. ^"ox. Diagnosis aiui Treatment of Dyspepsia, Lond. 1867, p. 63. — 14. 
CiuALuks. Journ. de TMrapie, 1874.— 15. Hall. Diseases and Derange - 

'mnits of the Nervous System, Lond. 1841, p. 101. — 16. Hammond. Nev) York Med. 
Ib'conl, July 2nd, ISSi. — 17. Helmholtz. Optigue physiologiquc, MM. Javal (‘t 
Klein, Paris, 1867, p. 769. — 18. Hewitt. Brit. Med. Journ. vols. i. and ii. 1892.— 
19. IinviN. Pathology of Sea- Sickness, Lond. 1881 ; Lancet, vol. ii. 1881 ; Influence of 
h>cii-voijaging on the Genito-urdnary functions. New York, 1885. — 20. James. Amer. 

of Otology, vol. iv. 1882; The Practitioner, vol. ii. 1883; Boston Med. and 
^okj, Jonrn. vol. cxvi. 1887. — 21. Kijikes. Handbook of Physiology, Lond. 1867, c. 
^'^•““22. Leiser. Brit. Med. Journ. vol. i. 1888. — 23. Long. Ibid. vol. ii.»18S0. 

^4. Lortet. Lyon Mtdical, Sept. 1869; Compites Pendus, vol. ii. 1869. —25. 
If Journ. vol. ii. 1880.— 26. Mac'PHERson. Brit, ami lor^ 

^l^d-Chir. Pev. vol. ii. 1876. — 27. Marshall. Outlines of Physiology, IjoiuI. , 
PP- 252, 265, 341, 348, 520. — 28. Mayo. Outlines of Physiology, 4th ed. Lond. 1837, 
J- § IX. ; see also Indeed of Original Observations, Pref. p. 8. — 29. Neuhatts. Bcrl. 

Woch. 1885. — 30. Rawlinson. Peport on Quarantine, Lond. 1849. 31. 

«^^^NBACH. Berl. klin. Woch. 1891. —32. Rosse. Buck’s Peference Handbook of 
Med, Sciences, New York, 1888, vol. vi.— 33. Stocker. Lancet, vol. ii. 1881^; 
York Med. Journ. Feb. 1882 ; Nautical Magazine, Oct. 1891.-34. Turner. 



4S6 


SySr£A/ OF MEDICINE 


C 


Buck’s Hygiene and Public Health, Loud. 1879, vol. ii. — 35. Whitla. 
of Therapeutics . — 36. Whittle. Bnt. Med. Journ. vol. ii. 1880. — 37. 

Ibid. vol. ii. 1875. — 38. Wilson. The Ocean as a Health Resort, Loud. 1880. 39 

Wollaston. Philosophical Transactions, 1810. -*-40. Zo|tche. Qiiain’s Dictionarv 
of Medicine, Loud. 1894, aii. “Sea-sickness.” 

J. E. S. 


MOUNTAIN -SICKNESS 

Synonyms. — Fr. Mai des inoniagnes ; Germ. Berglcraiikheit. 

Short Description. — Lassitude ; quick and gasping respiration increased 
on the slightest exertion, and headache, arising in all men at an altitude 
of 16,500 feet at most. 

In this description are contained all the symptoms which are pro- 
perly designated by the name mountain- sickness ; nausea and vomiting, 
which are popularly supposed to form a necessary part of the group, are 
incidental, and probably due to other causes. 

Causation. — The causes ' to which mountain - sickness has been 
attributed are fatigue, indigestion, diminished atmospheric pressure, heart 
failure, and deprivation of oxygen. In the light of recent observations it 
seems probable that the immediate and sufficient cause is deprivation of 
oxygen. It is true that diminished barometi”ica,l pressure, fatigue, 
indigestion, and heart failure may contribute to produce a state resembling 
mountain -sickness, or loosely so-callcd, at a lower level; it is true alsQ 
that at the higher level it is not always or generally easy to eliminate 
these factors in a given case : nevertheless, by careful comparison of 
records and of physiological experiments, these additional factors are 
proved to have subordinate or diverse values. 

m would be difficult, and it is not of great importance, at any rate in 
this place, to define exactly the several causes of the confused effects of 
bad or imperfect training, of improper food, of casual indisposition, of 
oppression of the heart, and so forth, which may and often do appear in 
the course of mountain expeditions undertaken by persons in M con- 
dition ; and it is manifest that in these persons such disturbances will 
come on at an earlier stage than in those better fitted for the work : I 
repeat, however, that these phenomena are inconstant, that many of them 
have no necessary connection with mountains, and that, on the other 
hand, ‘the symptoms given in the short description are constant, and 
are characteristic of all high mountain ascents. 

I will now shortly consider each of these alleged causes separately- 
For the supposition, many years ago, of heart fftilure as a cause of 
mountain-sickness I am chiefly responsible. That dilatation of the heart 
does occur in mountain-climbing has not been disproved by subsequent 
Observers, rather the contrary; my observations on this subject have 
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• iiulaed been corroborated more or less by Conway, Roy, and^ others; but 
*I now admit that this change, if often coincident with mountain-sickness, 
is not the direct cause yf it. feir Martin Conway’s admirable sphygmo- 
grams, taken at my suggestion on the Karakoram^Himalayas, have settled 
this point against me ; moreover, I had become distrustful of my own 
explanation on other grounds. As I shall return to this subject in an 
article for this work on “ Overstrain of the Heart,” I need not detain the 
reader further in respect of it at present. 

Fatigue is from the nature of the case a very difficult factor to 
eliminate ; fatigue products must almost always enter into the causation 
of particular cases of distress during high mountain excursions. Still, it 
(lid not avail Mr. Whymper that on one occasion he rode on horseback up 
to an elevation of 16,500 feet; mountain -sickness was not thereby 
averted. Again, mountain-sickness is mitigated instantly on remittance 
of effort, and aggravated as instantly by its resumption, perhaps even on 
so slight an effort as the adjustment of the screw of an instrument of 
oliservation ; this, if not conclusive, strongly suggests some cause more im- 
mediate than the jirculation of a poison in the blood. Again, fatigue pro- 
ducts are formed and infect the blood in exercises other than mountain 
excursions, and have been so far studied by many observers that their 
effects are fairly well known, and can be* distinguished from mountain- 
sickness in the strict sense in which I now use the name. Arctic explorers, 
great as is their labour, do not suffer from mountain -sickness proper, and, 
as I shall show, the conditions of aeronauts are not altogether compar- 
able with those of the mountaineers. 

Indigestion, again, has been regarded as a potent cause of the malady 
4ve are now considering^ And it is clear, from the experience of almost 
every member of the Alpine Club, that to mountain-climbers a healthy 
digestion is of fundamental importance. On a morning when his 
digestion is awry, the best of climbers may find himself reduced to 
impotence, at no very high level, by exhaustion, nausea, and even 
vomiting ; on the other hand, great care in diet, a rigorous use of spare 
and simple f(jod, may be as effective in postponing or preventing such 
distress. I well remember having to retire from an ascent of Monte 
Rosa on account of the repeated vomiting and prostration of a companion, 
one of the best climbers who ever trod the Alps, I myself being 
wholly free from the least discomfort ; he was dyspeptic, and I was 
*iot, and mountain -climbing disagrees sadly with, men who are out of 
condition. Partly because of my medical training, partly because I am 
never disposed to eat much when on the mountains, I have never suffered 
from this pseudo-mountain-sickness; and never having ascended* higher 
than Mont Blanc I was long disposed to disbelieve in any such malady < 
regarded the state rather as a compound made up of fatigue, dyspepsia, 
3;rid heart failure. ^The experience of climbers — such as Sir Martin 
onway, Mr. Whymper, and others — at far higher altitudes is, however, 
conclusive that there is a definite disorder thus designated, one which 
^ot only presents uniform features of its own, but also appears with% 
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remarkable tiniformity in all persons, whatever their individual conditJioii 
at a certain altitude — about 16,500 feet : it is needless to say that it or’ 
a modified form of it, may likewise come -at a loyrer level if favoured in 
the individual case by other adverse conditions. 

The next alleged cause to be discussed is the important one of 
diminished barometrical pressure. That such diminution is a potent cause 
of bodily distress and disease is well known in the so-called “ caisson 
disease.’* But the symptoms of this affection present many differences 
from that of mountain -sickness. The factor in common between them 
is the ehange from a higher to a lower barometrical pressure. Now it is 
first to be noted that in caisson work the labourer is soon accustomed to 
the one pressure or the other. Give him time, and he is easy either in 
the ordinary pressure before entering the caisson, or in the high pressure 
within the machine. The danger lies in too rapid a transference from 
the one to the other. In mountain work the transference is more gradual , 
and the symptoms differ accordingly in the two cases. If it be said that 
the more gradual rate of the change in the mountaineer modifies tfie 
symptoms, they are so modified as to have lost all resepiblance. On the 
other hand, the hardened mountaineer never loses the true sickness l)y 
any habituation. My old friend T. S. Kennedy with Fischer, when shoot- 
ing sheep in the Nepaul Himalayas, camped for some days at an average 
height of something more than 18,000 feet; and Kennedy told me that 
so long as they remained at and above this level, the disinclination 
for exertion and the rapidity of the breathing were never mitigated, 
save by night and repose. Mountain-sicknesstdoes not consist, then, 
in sudden transference from one pressure to another, djut is a persistent 
disability. ^ •> 

One more cause remains to be discussed, namely, deprivation of oxygen ; 
this explanation was accepted by Professor Roy in his study of Conway’s 
experience, and is also adopted by Dr. Hepburn in his careful and lucid 
discussion of the subject. To me also it seems that this cause will 
probably suffice to explain all the essential phenomena of mountain- 
sickness. 

This being so, the subject loses its claim to a place in this section of 
this work ; but, as the popular notion of mountain-sickness, even among 
medical men, is associated with sickness of the stomach, it seems to me 
that the present case is one of the many in which convenience is to bo ine- 
f erred to system. Dr. Marcet has shown that fatigue under exertion is due 
as much to the exercise of the cerebral motor centres as to exercise of the 
corresponding muscles ; and that the sense of fatigue, too readily attri- 
buted {lerhaps to the accumulation of fatigue products, is also due to the 
supply of oxygen being inadequate to meet the demands consequent upon 
effort. Mr. Glaisher’s experience in a balloon, and the results ot 
rebreathing expired air, support the belief that a\i imperfect supply o 
oxygen to the brain molecules, although it does not prevent the formation 
of a volition, yet takes away the power to carry the volition into eftcct. 
R is a matter of common experience with us all that an effort is more 
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e if^y performed if a few long inspirations are previously taken ; in this 
the capacity for the effort can be increased. At 16,(500 feet the 
oxv^^en per unit volume of the respired air has fallen to a definite 
oiiit to a degree apparently inconsistent with, much activity, or even 
with strong volition. Moreover, there is a greater relative absorption 
of oxygen at pressures lower than 300 mm. of atmosphere ; and, con- 
Acrsely, on surpassing 300 mm. the dissociation of oxygen is dispro- 
portioiiately increased. Roy, however, on consideration of the records, 
thinks that with care a farther height than Conway’s 23,500 feet may be 
atti\inable. On the top of Pioneer Peak Zurbriggen exclaimed, indeed, 
Ihiit he could not have cut another step, but further step-cutting might 
not have been needed. In man, when the oxygen of inspired air is 
cxpcriment^illy reduced to 10 per cent, symptoms of dyspnoea appear ; and, 
as Hepburn says, at this external percentage the oxygen in the alveoli must 
s?tand at less than 1 0 per cent. Now this fall of oxygen corresponds to 3000 
nim. total atmospheric pressure, and to a height of 17,000 feet. By habit 
the limits of toleration may be extended somewhat ; but perhaps the tolera- 
tion rather than the capacity would be increased — the distress would be 
less perceived, yet at the same time accurate observations might prove 
the functions to be not much less abnormal. In time, of course, the 
chest might enlarge in capacity as it does !n the inhabitants of highlands ; 
but Conway says that his coolies, who came from a region 10,000 feet in 
height, were affected, at 17,000 feet and upwards, much as the rest of his 
party. That diminished pressure in itself, apart from the oxygen per- 
centjige, has any sjiar^ in the production of mountain -sickness is an 
assertion often made, but at present without the support of definite 
^evidence. Hepburn argues with reason that experiments in exhaust- 
chambers and in balloons do not correspond with mountain- climbing un- 
less time enough be allowed for readjustment between the outside pressure 
and the pressure inside the body and its parts, a time which is allowed in 
the case of climbing. Dr. Andrew Smith and other writers on caisson 
disease have shown that the danger of this occupation lies in the want of 
careful provision for the gradual increase and reduction of pressures ; 
and that wifh such precautions extreme variations of pressure are borne 
with safety. The effect of reductions in oxygen values as pressure is 
gradually reduced may be counteracted by securing a sufficient supply 
of the gas in the caisson, or for the aeronaut. By such a precaution I 
gather that both Roy and Hepburn *think that still higher mountains can 
he scaled, always supplying, that is, that the gas could be economica y 
carried by the explorers. Mountain -sickness is felt more in sun than 
under cloud, and more in a trough, where the air feels stagnantf than in 
a Avind. This effect of sun Roy attributes to a greater absorption pf 
• oxygen by melting snow ; but Thomas found the sickness begin at a 
lower level on rock than on snow, and the explanation seems to be th^ the 
air is still more rarefied by the heat. A breeze, again, rapidly diffuses 
the expired air, removing it from the neighbourhood of the mouth. 

Although I no longer think that heart failure is the immediate cause^f 
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mountain-sickness, yet I am strongly of opinion that dilatation tajces^ 
place to a greater extent in such exercises than is generally supposed • ' 
and in this opinion I am supported by Professor Eoy. Into this subject 
I shall enter more fully in the section on “ Overstrain of the Heart ” in 
a later volume : meanwhile I have only to point out that the estah- 
lishment of any degree of dilatation of the heart must form part of a 
vicious circle in which the evil is multiplied. This tendency to dilatatfon 
is shown in one or two of Conway’s sphygmograms ; but as these were 
necessarily taken at rest the effects of actual exertion on the heart arc 
scarcely to l)e found in them. To take tracings during exertion is 
impossible, they are untrustworthy enough as it is ; but, as Koy 
suggests, observations might be made with a flexible stethoscope by a 
sufficiently skilled observer. 

On descent it would seem that discomfort is felt down to a lower 
level than that of its onset (namely, 13,000 feet); and this we should 
expect if at about 16,500 feet a greater relative absorption of oxygen has 
to be provided for. In some of Conway’s sphygmograms the heart fs 
slowed ; this seems to point to vagus action sparing the Heart ; on the 
other hand, the ruling acceleration points both to fatighe and to the call 
of the tissues for more oxygen. The circulation of imperfectly oxygenated 
blood in the coronarj^ arteries ‘^accounts for no small part of the cardiac 
embarrassment. 

Symptoms. — The symptoms of mountain-sickness are best described 
in the words of the sufferers. Mr. Whymper says : “ When we arrived 
at 16,664 feet we ourselves were in good con( 4 Ution, which was to be 
expected, as we had ridden most of the way ; but in half an hour I found 
myself lying on my back along with the Carrels, placed hors de combat^ 
and incapable of making the least exertion. . . .'We were feverish, had 
intense headache, and were unable to satisfy our desire for air, except by 
breathing with open mouths. This naturally parched the throat, and 
produced a craving for drink which we were unable to satisfy, partly 
from difficulty in obtaining it, and partly from trouble in sipping it. 
Before a mouthful was down we were obliged to breathe and gasp again 
until our throats were as dry as ever. ... We found it \mpossil)le to 
sustain life Avithout every now and then giving spasmodic gulps, just like 
fishes Avhen taken out of water.” After some habituation Whymper says 
that the abiding symptoms were great lassitude and headache (and no 
doubt an accelerated rate of respiration which might become more 
automatic, or the bulb might become a little less sensitive to the venosity of 
the blood). Mr. Clinton Dent experienced precisely the same symptoms, 
including “ feverishness,” though he does not say, nor does Whymper, that 
tjie fever was measured by the thermometer. Now as to this symptom 
Sir Martin Conway’s experience is decisive. That this man or that 
may feel “ feverish ” is probable, especially when we remember tliat 
fatigue products are circulating in the system ; but that fever is not an 
essential symptom of mountain - sickness is proved by the accurate 
thermometrical observations of Conway, who says : “ Bruce’s temperatuie 
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end •min^ were both normal, notwithstanding that we plainly felt, and 
continued to feel, discomfort from the reduced atmospheric pressure.” 
Ill a private letter now befora me, Mr. Dent says that during a three 
weeks’ residence at a Aeight of 6000 feet with. Mr. Buckmaster and 
another friend, in 1896 , the mean bodily temperatures of the members 
of the party were always below the normal. Again, my own experiments 
(2)*lasting over ten or twelve climbing days, showed that the mean of the 
l)0(lily temperature was not depressed though the curve was rather 
acuter in its course. On one day, however, I discovered in myself a 
sudden drop like those recorded by M. Lortet, but I had no sensation of 
discomfort or weariness. In another passage of his narrative, Conway 

gg^ys on the summit of Pioneer Peak, 23,000 feet : “ We ceased to 

pant for breath the moment the need for exertion was withdrawn, and 
a delicious lassitude and forgetfulness of past labour supervened upon 
oilr overwrought frames. All felt weak and ill, like men just lifted 
from beds of sickness.” These observers, the Gurkhas excepted, made 
no* mention of nausea or vomiting, nor did any of the party suffer 
from the hjemorrhages which are recorded by Humboldt and others. 
It is a remarkable thing that many startling events which beset the 
early explorers have vanished on a greater familiarity with mountains. 
Nose-bleeding and other strange effects which befell the first scalers of 
Mont Blanc are not perceived by their successors. Ht^morrhages, such 
as nose-bleeding, gum-bleeding, and bloodshot eye, are likely, of course, to 
occur on rapid diminution of atmospheric pressure ; and therefore 
ought perhaps to be jncliided in the list of symptoms which may attack 
mountaineers ; but under ordinary circumstances they seem to be absent. 
IJausca and vomiting, whether due to fatigue, poisons such as badly 
canned food, or an aggravation of ordinary indigestion, would not in any 
case form part of the characteristic symptoms of mountain -sickness, as 
these effects would occur in like manner on excessive exertion at any 
level ; yet it may bo important to remember that Roy and Cobbett (in 
some unpublished experiments) found the digestive tract in asphyxia 
to be anaemic. Conway’s two Gurkhas vomited at 17,000 feet and 22,000 
feet respectively j but for caste reasons these men were unable to modify 
their ordinary diet. Headache seems to be a constant symptom \ and, as 
Pr. Hepburn says, may be explained on any hypothesis cerebi al 
anaemia, cerebral hypersemia, etc. — as may be preferred by the individual 
commentator ( 7 ). Palpitation also Is mentioned by all observers, and 
is familiar to all climbers. I once took three friends up the Piz 

Morteratsch ( 12 , 316 ) without guides, and two of them, one an active 
young lady, were so prostrate with palpitation, I feared the comnic^i duty 
ef a guide to carry his tourist up the last 100 feet might be my lot.. 
* ®^it I found that if the patient lay down for ten minutes the heart 
gradually fell to its proper rhythm, and by one or two repetitions of this 
'Icvice I got my friends well to the summit. It seemed clear, therefore, 
that the palpitation was rather a symptom of fatigue than of asphyxia, 
it was aggravated no doubt by the rarefaction of the ai» 
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Tinnitus, although mentioned by all climbers even at relativel}* 
levels, is but a result of unequal pressures upon the tympanum ; and’ 
however disagreeable, is of secondary » importance. The experienco 
of the Schlagintweits • confirms on the whole ttat of Whymper and of 
Conway. Hepburn thus sums up the proper symptoms of climbing at 
levels above 16,500 feet. Acute: — (a) increased respiration with spas- 
modic ^ilps ; (b) incapability for exertion ; (c) intense headache (d) 
slight rise of temperature (? Ed.). Chronic : — (a) lassitude and fatigue* 
(5) increased respiration on the slightest exertion. The symptoms of the 
chronic group are those which continuously oppressed Mr. Kennedy and 
Fischer in Nepaul (private letters to myself). Animals seem to he 
affected in the same way. To these chronic symptoms I think coldness 
of the limbs may be added, and to both classes palpitation of the heart 
and more or less vertigo ; this last symptom may be due directly to 
diminished pressure, and if so, it probably belongs to the first or acute 
group. 

T. Clifford Allbutt. ‘ 
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NEUROSES OF THE STOMACH 

AND OF OTHER PaWs OF THE ABDOMEN 

I- 

Introduction. — When too readily I took upon myself to write the 
article on this subject I was little aware of the difficulty of the task 
• had assumed. Some fourteen years ago I delivered certain lectmes 
upon Visceral Neuroses ; at that time it was an easier task to carry t ® 
advancing knowledge of nervous diseases into qther parts of clinica 
medicine. That in the multiform perturbations of the stomach 
other viscera the nervous system is often primarily, always eminen y 
•concerned, is now a truism ; then it was something new. This lac 
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111 ofLusation, then neglected, may now indeed be over-estimated ; or at 
;ii]y rate insufficiently correlated with other factors. Yet Dr. Goodhart, 
in his lectures to the H.^rveian -Society “On Common Neuroses,” says of 
indigestion : “ If I were going to write a book on indigestion I should 
Hrst devote myself to a volume on diseases of the nervous system ” ; and 
agitfn, “ It is no great exaggeration to say that there are only two forms 
of indigestion : that produced by over-eating and drinking, and that due 
to a failure of nervous power.” But I must replace Dr. Goodhart’s book 
on the shelf lest I be tempted to substitute his graphic pages for my 
own, an exchange which, however pleasant for the reader, would be 
immoral for me. 

In the integration of animal function the proper activities of all our 
organs have been so completely reduced to the governance of the nervous 
system, that in a sense it may be said that their every act, their every 
disorder, whether in defect or in excess, is a function of the nervous 
system. The whole store of strength in the nervous system may run 
low ; or excessive demand in one part of the body may divert a part of 
the due supply of j^iervous energy from another part, as from the stomach. 
No organ lives on its own funds ; the very existence of a nervous system 
means a give and take between the several organs of the body : now 
one is in full play, now another ; and this alternation of departmental 
activities is rendered possible on the principle of gi^eatcst economy. 
Energy running to waste as regards a resting organ is turned to the 
uses of others in activity. Thus the several organs are members one of 
another ; when one suffm-s, another sympathises : and in clinical medicine 
It IS one of our most interesting studies to discover these intimacies, to 
fietect not only the gei^eral dependence of each organ upon the whole 
system, but also the closer alliances between groups of two or more organs. 
To some extent, no doubt, the nervous system is the fly-wheel of the 
whole machine ; by its storage and distribution the various pulsations of 
the several parts are integrated : but it seems likely that within this great 
integration there are subordinate alliances of particular parts, so that at 
hrst affection pf one is felt rather by allied parts than universally. Broadly 
speaking, for instance, the parts of the circulatory, of the alimentary, 
niid of the respiratory systems hang together in a special dependence ; 
though when one or more members of any one of these systems, or 
sul)-systems, is gravely affected, its defect will soon be felt beyond its own 
t^ii’cle. Strictly speaking, it is scarcely possible for any part to fail or 
suffer without some echo throughout the microcosm ; but there arc inner 
circles of diffusion within certain spheres. In a sense, then, there can be 

dyspepsia which is not associated with nervous affection, Afhether 
^hrectly by way of the nerves themselves, or by way of an intermediates 
intoxication spread by the blood to the nervous parts : these parts 
^ cii betray disorder within their own sphere, and by their connec- 
stomach may intensify the original disorder, or, on the 
? hand, may brine about some conservative reaction of which we 
«now little. 
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On consulting the last editions of the treatises on physiolog;^. l)yj- 
Foster and by Hermann I gather, from Hermann, that severance of 
the vagi arrests the secretion of the stomach 9 r renders it abnormal • 
that irritation of these* nerves excites the secretion, and that the older 
opinion that the food carried into the stomach excites the secretion, 
either mechanically or by but a short reflection from its own ganglia, 
was based upon a false belief that the vagi had nothing to do with 
the secretion. Hermann points out, indeed, and Foster likewise, that 
when, by occlusion of the oesophagus, food cannot enter the stomach, 
the presence of food in the mouth, or even the mere sight or smell of it, 
may provoke a lively secretion of gastric juice. Again, as Foster says, 
emotions of grief or anger may arrest the secretion. Foster states that 
when the vagi are cut the secretion is no longer provoked by the presence 
of food. The secretion set up by mere mechanical stimulation of 
the coats of the organ is, according to Foster, very scanty in quantity 
as compared with that which flows on the contact of food. lie 
adds the remarkable and, to us, the important fact that the absorption 
of certain products derived from the portion of fcjod first digested 
heightens the secretory activity of the gastric cells ; a statement 
which rests on certain experiments by Hcidenhain. The intermediate 
means may, however, be not the nervous system but the arterial. 
Our knowledge has been still further advanced by the recent researches 
of Pawlow, to which my attention has been drawn by Dr. Gaskell. A 
clear account of these researches is given by Dr. Ernest Starling in Snmo 
Progress for February 1896 ; I give the referenees to the original papers 
in my list, but I have not myself gone beyond Starling’s account. A 
curious proof of the dependence of gastric secret jons upon mental as avcU 
as upon physical conditions — upon fright, for instance, or upon narcotics— 
is adduced by Pawlow. Pawlow, by an ingenious and cautious method, 
divided the a3Sophagus of a dog so that the cross-sections of the tube 
were exposed, one in each corner of the wound. When the dog was 
itself again it was found, as I have said, that even the sight of meat 
promoted a flow of gastric juice, but always after an interval of 
or six minutes, which period of latency seems to be occupied by the 
intermediate glandular processes. In thirty- five minutes the secretion 
would amount to 17 ’8 cm. Now, if the dog were teased with meat m 
such a way that he saw he was not to have it, the secretion of gastric 
juice did not occur or was arrested. This observation throws a stroni? 
light on the common experience of digestion in man. Some interesting 
experiments were made upon the gastric secretion which indicated that 
the hjMrochloric acid is in loose but intimate association with the pepsme, 
%and supported the belief that the acid is derived from the chloride 0 
sodium in the blood. If with certain precautions the vagi were then 
divided in such a dog, the secretion of gastric ju\ce wholly ceased. 1^ 
three or four days dyspepsia would be manifest ; food would lie in tn 
stomach and putrefy, the dog would waste and die of the poisoning- 
Sut if, twenty-four hours after the division of the vagi, one of them were 
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^yitl^drawn from the wound and its distal end stimulated, gastric juice 
•yould be secreted again after the usual interval of latency. 

Concerning the senses of the stomach it seems that we know little 
or nothing ; but that the stomach is possessed of a quasi-tactile sense, 
of a sense of temperature, and of pain is known well enough to the 
least experienced physician, and for our present purposes needs no 
corroboration. The ingestion of cordials, or of pleasantly warm liquids, 
IS evidence of one kind of sensation ; the symptoms of indigestion or of 
ulcer suffice to prove the sense of pain. What we wish to know is 
whether pain, whatever its nervous machinery, arrests gastric secretion ; 
if so, morbid hyperaesthesia of the stomach, like emotions of the mind, 
may inhibit the formation of gastric juice. It is to be desired that by 
means of test meals in cases of gastric hyperaesthesia in a neurotic sub- 
ject experimenters will work out this problem [vide Leube, p. 470]. On 
the other hand, anaesthesia of the stomach in its various degrees may, and 
probably does, arrest or rather prevent the secretion which should follow 
the ingestion of food ; the food may not be recognised, as it were. Thus 
women who hive little appreciation of the pleasures of the table may not 
only fall into a way of indifference to food, but the stomach may thus be 
imperfectly supplied with gastric juice. We often observe that articles 
of diet of less digestibility on the average niay agree better with one who 
enjoys them than other diets, theoretically better, which are unwelcome. 
Thus sometimes even “cravings” may well be indulged. That a less 
digestible dinner eaten with relish and mirth is often better digested 
than a dinner dictatejl by the physician, and eaten in the solitude of the 
chamber, is well known. If depressing emotions diminish the values of 
t];ie gastric juice, exhilaration probably increases them. 

With the directly mechanical causes of gastric function we have 
nothing here to do ; our survey is limited to the senses of temperature, 
of pain, and of that quasi-tactile sense in the organ by which certain 
foods arc recognised, consciously or not, as grateful or ungrateful. We 
have seen that certain nervous influences govern secretion directly ; so 
indirectly also other nerves control the vascular supply to the organ : of 
the precise concern of the latter in digestion, and of their relation to the 
direct nerves of secretion, we know little or nothing except that activity 
of the mucous membrane is associated with reddening of its surface. 
Whether in any disease the nerves of the blood-vessels are primarily 
HfFected, and so the functions of thd stomach consequently, we do not 
knovv. We do know, hdwover, that the stomach, like the heart, has to 
provide for its own nutrition ; and, like the heart, often falls into the 
^ious circle of doing as ill for itself as for other parts of thefbody. 
Whether the nerves of the blood-vessels protect or nurse the stomachy 
• when over-wrought, as the vagus nurses the heart, we do not know. I 
^ 0 not even mention the great sympathetic, a nervous supply which is 
^0 large and too wiJely distributed to be without important functions. 

it is better to wait till our knowledge comes than to prate about 
vaso-motor and sympathetic nerves to cloak our ignorance. Again, lik^ 
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the heart, the stomach is possessed of a certain tone ; and, likewisef,this» 
tone is not constant in degree, but varies largely with circumstances" ancl 
capacities. Tone must be largely under the influence of the nervous 
system; but certainly tone is often reduced by bad or deficient 
blood, whether the blood be simply poor or be charged Avith poison 
poison, again, may be brewed by the stomach to its own injury, as, for 
instance, in dilatation of the cavity; or, as in the infective fevers, it 
may have other modes of origin. This argument does not take us alto- 
gether away from the nervous system ; for probably many of these poisouh 
act through the medium of this system. A stomach by nervous defect may 
lose tone, food may be delayed in the cavity, poisons may be brewell 
there, and these may not only taint the blood, but may also so impair 
the nervous parts that the stomach may suffer both primarily and 
secondarily from the nervous system. In certain cases of neurasthenia, 
or pseudo-neurasthenia, the stomach is the primary source of the depai tui e 
from health ; in others, if, indeed, the initiation of the morbid series lay 
with the nervous system, the secondary impairment of the stomach may 
become the central feature, and the alleged neiu*asthenia be due to bad 
products of digestion which, returning again to the slomach, depress it 
and its work still further : if so, a cure is to be obtained by way ot 
gastric medication only ; the stomach is the link in the vicious circle 
which has to be forged anew. Some poisons, such as tea, coffee, and 
tobacco, seem to have an immediate action upon the gastric nerves, 
and the list might be much extended. Some of these agents are dis- 
cussed at length in other sections of this System, o « 

Nor do we fail to find evidence, in the phenomena of particulai 
diseases, of the direct dependence of the stomach upon the ner^olV> 
system ; in asthma we have a malady which often concerns the stomach 
almost as much as the lung ; and the vomiting of cerebral disease is to he 
observed in every hospital. Seeing, then, that the nervous aspect of the 
functions of the stomach, whether normal or abnormal, is perhaps hut 
another expression for the dynamic aspect of these functions — for at tliiN 
moment we may disregard the sphere of consciousness in the matter — it i'^ 
evident that the nervous element in the causation of gastric derangements 
is all -pervading ; it is none the less evident, however, that to consider 
the neurotic factor alone would vitiate every argument on the subject. If 
nervous disorder finds its expression in terms of gastric juice, or in a 
relaxation of muscular tone, shall We not do better to discuss the nervous 
element in terms of these local results, in terms* of tone and secretion as 
they are more positively manifested in the affected organ itself ? Shall we 
not be* able to deal more positively with the nearer than with the remotei 
Jinks in the chain ? The reply of the working physician is that the statical 
aspects are less positive than they appear : to work efficiently we must 
know processes as well as results, the initiation a^^j well as the issue o 
change; and for practical men the dynamical oscillations may sometimes w 
even easier to recognise, if not to measure, than the statical — if, of course, 
we avert our attention for the moment from the grosser forms of disease. 
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for instance, a nervous disorder may and probably will affect other organs 
as well as the one under present consideration ; if the disturfeance begin 
111 the nervous system, gusts of it will probably be observed in various 
letnons, although perhaps in none can the resulting defects be directly 
perceived or measured. Again, if tone in its largest acceptation be some- 
thing more than the mere preservation of the capacity of a hollow 
organ about its normal mean, and signify the preservation of that degree 
of mutual tension or polarity which, like that existing between the several 
members of the solar system, keeps all parts in balance and in mutual 
service, in this case a relaxation of tone might be more readily percep- 
tible in the rocking of the whole system or in a slackening of polarity 
between particular parts than in variations of secretion and the like 
within the organs themselves, which might be hard to appreciate. Thus, 
for example, the practical physician will say that a nervous dyspeptic is 
easy enough of recognition ; whatever we may say of the solidarity of 
organic changes, he presents certain general characters, in addition to the 
disorders of the stomach, which stamp him as a “neurotic,” as one in 
whom nervous* capjLcity is diminished, or nervous quality perverted. Not 
only so, but with a little care we may pick out in a rough way the cases 
in which the stomach seems itself to have been the origin of the malady 
from those in which the stomach has suffered secondarily or, at any 
rate, in association with other parts — such as the uterus, let us say, 
or the lungs. If the physician, by virtue of his knowledge of the 
world, recognises his patient as one in whom, to use a convenient 
expression, the spiritual! activity is evidently greater than the physical 
capacity; and if such an one complain of neuralgia of the face, of 
fits of exhaustion, of ^ sleeplessness, of imtability, of loss of self- 
control in little things, of palpitations perhaps, and of muscular 
restlessness ; if he be lean and bloodless, if his demeanour be excitable 
I and impulsive, and if withal he complain of dyspepsia, it is perhaps 
I true to surmise that the nervous system is primarily at fault and 
first needs the physician’s attention ; although the patient may complain 
niost loudly of his stomach and, with the curiosity of such persons, may 
inquire for bismuth, soda, gentian, arsenic and like “ cures for indigestion.” 

again, an anaemic young woman, rather lethargic than vivacious, may 
come to the physician complaining of severe pain in or about the stomach, 
nf vomiting, of fits of polyuria, of weakness or numbness of limbs, of 
tenderness of certain points on the spine ; and he must decide whether 
ber distress bo primariljr due to some gastric lesion or to neurotic 
perversion, a problem which can only be answered by a considera- 
tjon of all the features of the person herself, as well as by the mamier of 
t e pain : to make the diagnosis by examining the stomach itself and all , 
secretions would be less easy and more fallacious. A third patient 
present himself '^th gastric pain and with vomiting, but also with a 
accent squint, with pains in his legs and a disorder of gait ; is such a case 
of “nervous dyspepsia”? Not to multiply instances, I have said 
"^^^ugh to show that though I admit that in all the acts of the organ th# 
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nervous element may be intimately concerned, there is a proper plasg foi^ 
a study of certain stomach disorders from a nervous point of view. The 
difference is one of degree or one of initiation ; and the difficulty of writ- 
ing this article lies in the danger of deviation on tlie one hand into primary 
dyspepsias, on the other into neurasthenia, hysteria, and other diseases 
of the nervous system, maladies to be dealt with in later chapters. 

Causes. — It is chiefly by the causation of neuroses of the stomach 
that they are known. Take a simple instance : a vigorous young man of 
twenty -two goes out to Switzerland ; he engages in a first-class excursion 
before he has got his second wind; he comes home to his inn after 
eighteen hours on foot, douches himself after the manner of his kind 
with cold water, and then falls upon a large supper which ho prob- 
ably washes down with new Swiss champagne. This done he rolls olF 
to bed heavy and weary, but his sleep is brief : in the small hours of the 
morning he becomes aware that he is restless, burdened at the stomach, 
and sickly. If he vomit he is a lucky man ; if he take an emetic he is a 
wise one : if he toss about all night between waking and dreaming *he 
will feel “ bilious ” all next day, and out of sorts for more than a day. A 
smart attack of diarrhoea, a costly remedy, may leave him out of condition 
for a week. If he vomit, on the other hand, the food will come up half 
fermented, but much as he had eaten it ; after the evacuation he will sleep 
soundly, and awake bright and fit for wm*k again. In this case digestion 
had scarcely begun. Another time he ^vill know better ; he will take a 
warm bath and turn into bed with no more than a basin of soup and 
a thimbleful of brandy inside him, and he will e^t Ijiis supper next morn- 
ing. Now what is the meaning of this dyspepsia ? t There was nothing 
in the day’s work to hurt the stomach directly — quite the contrary; tl],e 
stomach failed because the nervous system was exhausted \yide p. 399]. 

Again, a keen man of business takes no rest ; he drives himself and 
those about him at full speed: every disappointment, every mishap 
worries him and he becomes nervous, fretful, sleepless, and — dyspeptic. 

A little boy or girl is born of anxious, nervous parents ; his life is 
artificial, he walks in his sleep, he is very excitable at play, and after play 
is tired out ; his lessons make his head ache ; if he catches some infectious 
ailment he starts and twitches or has even a convulsion. Now if we examine 
his body we shall see that his legs are thin, but his belly tumid ; his 
bowels are constipated ; he takes little or no breakfast, and he is qualmish 
and whimsical at all his meals. Between meals he may take tempting 
morsels, but not enough to supply the wants of active growth. Moreover, 
now and again he has inexplicable attacks of vomiting which no care 
seems^o prevent. In these cases, again, the nervous system is ill controlled 
•or wanting in capacity, or both. 

Finally, gastric disturbances, apparently due to the mediation of the 
nervous system, are wont to arise in sympathy yith disturbances else- 
where, as, for example, in the uterus, in the ureter, in the gall-duct- 
These sympathetic, gastric neuroses are well known, and I may be content 
*to indicate this side of their pathology. 
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, /To say that “ nervous dyspepsia ” is exclusively a disease of middle- 
*a‘^ed and harassed men and women is to erect a group of symptoms 
into a “ type,” and thr^s to hold them aloof from other groups of symp- 
toms which, perhaps, without much superficial resemblance, are neverthe- 
less of a like kind. This being so, I shall not make patterns of the 
disease, but deal with the symptoms severally, indicating the relations of 
ea^ as far as possible. 

Symptoms. — Pain and other sensory pervei'sities. — “P>ery schoolboy 
knows ” how the stomach can ache ; and, on the other hand, the physician 
is too often witness of the pain of ulcer or malignant disease of the organ. 
In the aching of a stomach which resents an unwholesome morsel there 
is nothing abnormal j but in some persons the stomach aches badly how- 
ever bland its contents, nay, when it is altogether empty. Such pain 
is called gastralgia, and it is often a matter of no little difficulty to 
distinguish this pain from the pain of simple ulcer or of cancer. A pure 
neuralgia, apart from irritants, is not common before adult years ; but it 
may continue thenceforward with intervals of relief up to old age. In 
the gastralgia* of o^d persons, in whose case a suspicion of malignant disease 
more easily finds its way into the mind of the physician, we note, perhaps 
invariably, a previous history of the former malady, or of others akin to it, 
which, although not contradicting the supposition of graver disease, may 
suggest a more hopeful state of things. In character the pain varies. In 
many cases it is a wearing or gnawing pain, which seems to be very hard 
to bear ; in others it is a sinking rather, or a misery ; in others it is 
acute or lancinating ; atid in the latter case the pain may radiate into 
the abdomen, into the loins, or, upwards, into the thoracic, cardiac, 
iuid intercostal region^. The pain of mere neuralgia — of neuralgia, 
that is, apart from local disorder of the stomach — does not usually 
penetrate to the interscapular region : I am far from saying that it never 
does, for I have at present one such case under my occasional care, but such 
a direction of pain increases the suspicion of ulcer. In mere neuralgia 
the pain is often relieved by pressure, even by strong pressure, as by 
leaning over the back of a chair ; and though in not a few cases there is 
some tenderness on pressure, yet this is more diffused than in ulcer, the 
tender area of which is often so small as to be covered by the point of the 
finger ; the tender area of gastralgia is usually at least as large as the 
hand, and the skin is often hypersesthetic over a much larger surface. 
Points of definite tenderness have been mapped out for gastralgia as for 
other neuralgias ^ in gastralgia they have seemed to me hitherto to be 
inconstant, and in diagnosis useless. 

If the attacks of pain occur independently of food, as for insfhnce in 
the middle of the night, or before breakfast — a not uncommon hour for its 
lecurrence — the diagnosis is easier than when the pain recurs, as not in- 
irecpiently i^ does, ipfjmediately or soon after meals. Even when it occurs 
^oon after meals, however, vomiting is often absent in cases of neuralgia : 
not that in neuralgia vomiting is by any means unknown ; on the contrary, 
pain and vomiting recurrine with some regularity after food are by ifo 
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means always significant of ulcer ; they may be but signs of gastraVna * 
Indeed we cannot say that pain, vomiting and hasmatemesis are decisue* 
against mere gastralgia : hysterical women have a way of produciii<r 
blood without apparent breach of surface; and I recall more than 
one case in which this triad of symptoms meant no more than “ func- 
tional” disease of the organ. Without post-mortem examination a 
positive diagnosis may be impossible; yet in the particular case there 
may be circumstances to create a strong opinion in favour of the lighter 
diagnosis, — if lighter it be, for even ulcer of the stomach is easier to cure 
than gastralgia with hysteria. The pain of over-acidity of the stomach 
and that of gastralgia may be much alike, but the former is more readily 
relieved by a sufficient dose of an alkali. Gastralgia is usually, but not 
always relieved by taking food ; so, however, is over-acidity : but there is 
a very troublesome kind of gastralgia in which the ingestion of nourish- 
ment, even the blandest, is followed by torments. This kind of attack is 
commoner in neurotic young women ; in them the dread of food 
becomes so besetting that the sufferer cuts it down to the lowest point, 
and may thus reduce herself to extreme emaciation. ^In £heso persons 
the pain is not quite like that of ulcer ; it is more unreasonable ; in ulcer 
to swallow a spoonful of gruel is not an instant torture : still there arc 
milder cases of this kind of hyperaesthetic gastralgia in which the differential 
diagnosis cannot be made by the features of the pain taken alone, though 
the other features of the case usually suffice to determine a right conclusion. 
At the same time it must be remembered that in some cases the pain of 
the ulcer itself is associated with pains which are trat^er of the nature of 
gastralgia, as if the local disease awakened a gastralgia. This apparent 
combination of pains is not infrequent ; and the physician will do well t(^ 
bear in mind that the presence of pains having the characters of gastralgia 
does not exclude ulcer, the pains of which may indeed be less importunate, 
and more or less merged in the neuralgia. The pains of malignant disease 
are usually aggravated by food; but, whatever their behaviour, gastric pains 
awakened for the first time in a person at or beyond middle life must 
give rise to anxious suspicions. It is said, I do not know with how much 
truth, that the pain of an ulcerated surface is aggravated by a dose of 
alcohol, while the pain of gastralgia is relieved. It is certain that the 
ordinary restrictions of diet, which so much relieve other disorders of the 
stomach, do not relieve gastralgia ; for, if Leube's observations be verified, 
the digestive powers of gastralgic patients (as ascertained by test meals) is 
not much deteriorated. In one case, however, the syphon I disco vcrefl 
delay of digestion ; and I think that in this malady there is a tendency to 
variatidh in the secretion of hydrochloric acid — generally in the direction 
of insufficiency, very rarely in that of excess. We have already surmised 
that some reflex interference with the activity of the gland cells is to be 
expected [p. 466]. ^ 

Pain, again, is left sometimes as a legacy by foregone disease, such 
as a gastritis which was attended by pain. In two cases of recurrent 
laceration I came to the opinion that subsequent or in^nnediate returns 
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•of were not always due to a return of the ulceration itself ; in some 
'phases, at any rate, the pain was an echo of the distress of the past disease. 
Ill one lady, now approaching the menopause, I have witnessed three or 
four attacks of simple gastric ulcer with all the classical symptoms ; but 
between the definite attacks there have been times of alarm in which the 
pain was probably but neuralgic. I admit that certainty is impossible 
unaer ordinary circumstances ; but, having carefully watched these two 
cases cited for many years, I give my opinion with some confidence. The 
disposition of gastralgia to increase about the menstrual period may be a 
point of difference. To make the distinction is of obvious importance, 
both in respect of prognosis and treatment. Another difficulty may lie in 
the distinction between gastralgia and the true or the false angina pectoris. 
Of the former alternative I need say nothing ; the circumstances of the 
individual case will surely guide the observer. But between the false 
angina and gastralgia the distinction may be difficult ; though indeed it 
may not be of much practical importance. The agitation, the air hunger, 
and the paroxysmal modes of recurrence will probably suffice to lead 
to a right interpfetation of an anginoid attack; and, conversely, ab- 
dominal cramps, and abdominal pulse, and other features may incline our 
opinion to gastralgia; but it is to be remembered that the actual seat of the 
pains is as little known in the one disease as in the other, and that the 
two may well overlap, or may bo associated severally or together with 
other abdominal neuralgias. To add to our perplexity a remarkable 
alliance between gastralgia and aortic regurgitation has been pointed out 
l)y several writers, by myself among others. No definite explanation of 
the coincidence has been proposed \yide art. “Aortic Disease of the 
tieart ” in a later volump]. 

The gastric crises which are a part of spinal disease must be dia- 
gnosed on other evidence ; the pain in itself may not be decisive, but its 
paroxysmal character and intervals of absence are unlike gastralgia, which, 
if not continuous, is more persistent. The degree of pain in gastralgia 
•nay be quite as great as in tabes dorsalis ; indeed, it is sometimes so 
violent, both jn itself and in the cramps which attend it, as to throw 
the sufferer into a collapse. I believe I once saw such a collapse prove 
fatal in a highly neurotic woman, long a victim to abdominal neuralgia ; 
her pulse failed, her limbs and face grew cold, and she could not be 
brought round : the absence of a necropsy precludes me from speaking 
confidently. But I once saw such a death follow the passage of a gall- 
stone in a healthy young woman ; in this case an autopsy was made, and 
with the exception of the stone, which was found in the uninjured common 
ffiict near its entrance into the gut, the body was perfectly health/ We 
niust not assume, therefore, that mere abdominal pain cannot be fatal. 

On the other hand, the pain of gastralgia may be very slight ; often 
It amounts to no mor^ than a sense of weight or fulness in the pit of the 
stomach, or a restless uneasiness or sinking. Heat rather than pain 
proper is sometimes the complaint of nervous dyspeptics. One patient — 
‘I middle-aged serious man — described this heat to me as burning alt 
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down his breast-bone and epigastrium and even into the abdomeiij,- it* 
was like “ liquid fire,” he said ; and it was made worse by food even of 
the simplest kind. This symptom, not •uncommon in more moderate 
degrees, I regarded as«due to hypersesthesia, and not to Prout’s hyper- 
chlorhydria. There was no evidence of over-acidity, nor was the heat 
relieved by large experimental doses of alkali. Light sponge-cakes did 
best for this man ; and he could take eggs in weak tea without nmch 
aggravation of his sufferings. 

Gastric distress in neurotic persons, then, is not always pain properly 
so-called ; often it consists in perverted organic sensations which may he 
no less hard to bear. Of these perhaps the commonest is the sense of 
sinking, which seems to be peculiarly distressing; this distress is not 
uncommon in intelligent and sensible persons. Such an one desciihcs 
the sensation, referred to the epigastrium and upper abdomen, as one of 
utter exhaustion ; the voice becomes weak and slow, and the face turns 
gray ; but the pulse does not falter, nor does the attack feel like a faint, 
or lead to it. Sometimes this sensation is due to the use of tea by peiso"ns 
intolerant of it ; but it may occur independently of any ^sucH’ agent. Food 
does not relieve it much, nor indeed is alcohol a very rapid means of 
comfort. A cup of hot beef tea well spiced answers as well as anything 
else, and is at least harmless ; patients who suffer thus are liable also to 
false hunger, an acute and depressing hunger rather than a normal 
appetite ; food soon brings satiety, but not much relief. Mid forenoon 
and late afternoon are the usual times for this discomfort ; or it may come 
on in the middle of the night. « 

Bulimia is a rarer phenomenon, and I am not»>sure that this per- 
version is very characteristic of gastralgia, though it seems to occur \\i 
neurotic subjects. Some of these cases are of astounding severity. One 
I remember in a young man of some thirty years of age ; in him tlie 
craving was prodigious. Not only did the patient eat enormously during 
the day, but he could not pass the night without gorging himself inoie 
and more. His landlady, a kindly soul who grudged him nothing, 
was unable to repress a tear when she told us that he would cnll 
for as many as thirty huge sandwiches between night and morning, 
sandwiches two to the slice of the quartern loaf ; of these he would take 
ten well lined, each of them, with ham or beef, and often would ring 
once or twice for another plateful before morning. The poor woman had 
been wont to keep the patient at a' price; now she bore a divided mind 
between anxiety lest she should pine her penliioner and lest he should 
be the ruin of her. In less degrees, scarcely to be called bulimia, this 
craving is not uncommon ; and it is alleged by some observers that it 
••depends upon an affection, temporary or organic, of the pneumogas trie nerve. 
In one case a neuroma was discovered upon one pneumogastric trunk. 

Vomiting , — Ever since as a novi( 
been on the watch for cases of the 

writers, and very vividly by Watson, x./ 

'ing vomiting or puking is common enough, especially in topers ; so it i 


se I read Wqtson’s Lectures 1 
malady clearly described by 
under the name of ovrosis. MoiiJ 
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•ill tjlose afflicted with renal and other diseases, and vomiting, is far from 
uncommon in neurotics who take no excess of food or drink. But this 
is not pyrosis, which mijst have become extinct, for the description was 

•ol>viously taken from nature. I have asked my out-patients over and 
over again to describe their morning qualms or vomiting, and in private 
practice I have inquired after similar symptoms, but of true speci- 
mens of the classical pyrosis I have secured very few for my collection ; 
race, or habits, or luck seem to have been against me.^ One good case 
Avhich I published in Visceral Neuroses (p. 44) was clearly of neurotic origin. 
The vomiting of gastralgia may occur at any time of the twenty-four 
hours ; for the most part it is excited by food, which in these cases must 
be reduced in quantity. This vomiting occurs chiefly, but by no means 
exclusively, in women, and these women young; it may also occur in 
males, but always, I think, in young adults or children. Dr. Sidney 
Martin gives a case of the kind in a young woman who vomited every 
meal for intermittent periods during three years. The curious thing is 
that these patients often keep fairly plump in spite of their waste of good 
food ; no dou\)t spme considerable part of it is retained. Martin says 
that these patients are always neurasthenic or hysterical ; yet I have seen 
many cases which could not thus be classed^ unless we class thus all cases 
in which there is a morbid reflex irritability of any organ, with or without 
other symptoms of either of these more general maladies. The cases are 
very intractable, especially if treated at home, and the patients, if in 
comfortable circumstances, may soon be nursed into hysteria ; but 
unfortunately the affection “ functional vomiting ” is not confined to the 
well-to-do, and breaks out also in poor, hard-working women, who are 
reduced to great straits by it. In them, no doubt, the causes are over-work 
and ill sustenance, such as a sparse and monotonous diet of bread and 
tea. Watson describes a case after scarlet fever in a girl of sixteen; 
she was cured by restricting the diet, not to frequent small quantities, 
Init to one meal a day. He truly points out that in these cases nausea 
is infrequent. Some dilatation of the stomach may be present, but, 
when present, it is a subordinate and transient feature, as I know from 
the use of the syphon in many such cases. Kegurgitation and even 
rumination of the upcast food are curious features of some cases of 
nervously irritable stomachs. The habit, for such I had almost called 
It, IS not necessarily associated either with pain or vomiting. 

Flatulence, which may or may not be associated with pain, is a 
remarkable “ neurosis ” of the stomach. It generally rises in storms, 
"ith such volumes of noise and gust that one wonders whence it can 
c<nue. Curiously enough distension of the epigastric region stand* in no 
direct relation to the flatulence ; the two events often concur, but the® 
sense of distension, which may be so great as to oblige the sufferer to 
^^J^dress, may not be a|sociated with enlargement of the measurable waist ; 
Ji^^der these latter circumstances the wind may be tremendous neverthe- 
®ss. To pursue this matter far would lead me into the sphere of hysteria, 

^ Dr. Lauder Brunton seems to explain the ambiguity, p. 387. 
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especially w^re I to treat of wind swallowed, as often it is, and afterwvds« 
regurgitated. In all these cases, as Graves pointed out, there seems” 
to be some source of flatus other than decompositicp of food. That air may 
be poured into the alimentary canal from its own walls is possible, I can 
neither aver nor deny it ; and, if this be so, it may explain some of tlicse 
strange phenomena. One sensible, hard-working professional man tells 
me that not unus\ially he wakes in the small hours of the morning, sits 
up in bod, and rolls up wind, belching it forth boisterously for many 
minutes. After some repetitions of these performances he lies down 
to sleep again. I need scarcely say that he is a light sleeper at the 
best ; that he is a spare, sallow, restless man ; and that he is a nervous 
dyspeptic of the classical kind. With the flatulence much disturbance 
of the heart is wont to be associated ; but to follow this symptom beyond 
its mechanical causes would lead us into a general discussion of hysteria 
and neurasthenia. Dr. Goodhart remarks that the neurotic flatulence of 
man is more commonly in the stomach, of woman in the bowels. The 
vented gases are, as a rule, inoffensive; if offensive, there is more than 
gastric neurosis in the case. I ought perhaps here to except those obscure 
cases in which sulphuretted hydrogen is discharged from the stomach, often 
in such quantity as to make the whole atmosphere of the patient offensive. 
The only recent insUnce of this kind in my experience was in a young 
woman, undoubtedly neurotic, and neurotic only [vide art. “Dilatiition 
of the Stomach,” p. 498]. 

Anoi'exia nervosa . — Under the convenient title of anaesthesia I have 
referred to a state of stomach in which the natural , sensation of hunger 
is diminished or even absent. Such cases are met w»ith, always perhaps, 
in neurotic women, but not necessarily associate^ with other syniptoin^ 
of hysteria ; of neurasthenia I will say nothing, for this malady cannot 
persist without weakening all the systems of the body. To these not 
uncommon cases, already described by other observers including my- 
self, Sir William Gull gave the name of anorexia nervosa, and the 
name is a good one. When for many months food has been taken in 
utterly inadequate quantities, neurasthenia (in its etymological sense) 
must follow, and asthenia of all and any other systems of the emaciated 
body ; yet it is a remarkable character of these patients that they con- 
tinue capable of occupations, interests, and even of efforts which, if not 
in themselves extraordinary, are at least astonishing in such frailty. A 
young woman thus afflicted, her clothes scarcely hanging together on 
her anatomy, her pulse slow and slack, her temperature two degrees 
below the normal mean, her bowels closed, her hair like that of n- 
corpse Mry and histreless, her face and limbs ashy and cold, her hollo^v 
^3yes the only vivid thing about her — this wan creature, whose dany 
food might lie on a crown piece, will be busy with mothers* meetings, 
with little sisters’ frocks, with university extension, and with wha 
you please else of unselfish effort, yet on what funds God only knows- 
At meal times her mother may cry, her father may storm, her frient s 
Aay banter, and the cheerful reply never fails, that she has eaten amply . 
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oY "if not, that she can eat no more. Every physician of experience will 
* say that this is no overcharged picture. Many young women indeed, of 
•xrdent and self-forgetful nature, and happily there are many such, go 
near to fall into this state. Eating seems to them a crass matter ; meat, 
even the smell of it, makes them sick ; they declare that they eat as 
much as other people : nay, pathetically enough, these very ascetics are 
otfen beset by the notion that some other member of the family circle 
is not eating enough. Gradually the appetite neglected may begin to 
disappear, perhaps for want of elements in the gastric secretions which 
are dependent on demand ; and so by degrees, and without the patient’s 
own consciousness, the body is painlessly pined. It has been stated that 
a superficial cutaneous area of anaesthesia, corresponding to the area of 
the stomach, is characteristic of anorexia (9, 10). My own clinical 
experience does not bear this out, nor, I believe, the researches of Dr. 
Henry Head. Such anaesthetic patches jDrobably form but a part of 
the distribution of hysterical anaesthesia. Nor have I noted dilatation 
ik the stomach in anorexia nervosa; in extreme cases it may appear, 
perhaps, but* the stomach is usually small : squelchy sounds on mani- 
pulation are not certain signs of cctasis. In minor degrees this state of 
appetite may be recognised more or less in men also ; and at all ages 
short of old age. Such a failure in old p'ersons is of a different nature, 
and means at least an atrophy, whether of the stomach itself or of other 
parts, which is no mere neurosis. With the state of anorexia nervosa 
gastralgia, or hypersesthesia of the stomach, may or may not be associ- 
ated ; cases of the fprmer are often seen without the latter. Vomiting, 
which seems to belong rather to another chain of gastric neuroses, is 
jisually absent. It is not unlikely that numbness of the stomach in the 
hypochondriacal or melancholy may give rise to the delusion of non- 
existent stomach. 

Motor disorders . — Of symptoms concerning the motor functions of the 
stomach in gastralgia there is not much to say. To loss of muscular 
inhibition may be attributed the manifold gurglings and other noises 
to be heard only too often in such persons, often without pain. In 
society these murmurings, and other audible noises of the gastric 
machinery, are often very untimely, and our aid may be sought in the 
removal of them. This is no easy tiisk ; they can only be dealt with on 
general principles. It is too often alleged that in such stomachs the 
organ or its muscle is in such an iriStable fuss that the food is hurried 
with undue rapidity into the intestines, and proper digestion thus prevented. 
Ihis may be so ; the stools of such patients must be inspected in order 
to see whether the food passes through imperfectly digested. However, 
‘'O far as I have made any investigations which deserve the name of 
scientific, delay rather than acceleration was discovered ; motor dis- 
order is usually, I believe, in the direction of defect rather than excess, 
though no doubt, if excited by abnormal contents, the gastric muscle has 
Its times of resentment. I have already said that in these fretful stomachs 
‘'t false splash, by which I mean a splash which might be taken f#r 
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the splash of dilatation, is often to be obtained. To the expert physi^an 
the sounds are not closely alike ; that of gastralgia is a squelch, that of ’ 
dilatation is a slopping sound, and the toss of the gastric contents in a 
l>^ggy stomach may seem almost or quite palpable \pidt art. “ Dilatation 
of Stomach,*’ p. 505]. It is not unlikely that during cramping pam 
the stomach is spasmodically contracted. Certainly on inspection the 
epigastrium is often seen retracted, and the recti muscles of the abdomen 
very tight ; there may be the same conditions within. 

Of the influence that nervous irritation or arrest may have upon the 
secretions of the stomach I have said enough, perhaps, in the introduction 
to this chapter. 

When we turn to consider symptoms other than gastric which arc 
associated with gastralgia and its allies Ave are in danger, as I haA*e 
already said, of travelling out of the field, and of trespassing 
upon that of neurasthenia or of hysteria, of hypochondriasis or of 
melancholia, maladies with which disturbances of the stomach are often 
associated, Avhether as cause, consequence, or coincidence. Thus symp- 
toms of Avhat are called a ‘‘ predisposing ” kind must be omitted in this 
place. But there are symptoms which may be regarded as subsidiary to 
or even consequent upon gastric neuroses, which must be briefly enumer- 
ated. In severe gastralgia the pulse may bo retarded and lowered in 
pressure, the face and limbs may grow cold, even the teeth may chatter. 
In the lower part of the alimentary canal colics, windy tumidities, and 
occasionally phantom tumours arise, and therewith light diarrhoeas are 
often associated. In the bowels, moreover, the. gastric drama is often 
re-enacted. In the bowels pain as severe as that of the> stomach may arise, 
with borborygmi and hyperajsthesia of the surface which, together with 
the tenseness of the abdominal walls, may arouse suspicions of inflamma- 
tion. Trousseau says with truth that colalgia may be so closely associ- 
ated with gastralgia as to be indistinguishable from it. 

Of symptoms still further afield may be mentioned polyuria — which 
does not necessarily signify hysteria, vertigo, panting, palpitation, throb- 
bing of the abdominal aort^ and yaAvning sluggishness after meals. To 
say that these symptoms, or some of them, prove the existence of hysteria 
is to say that all neurotic perversions are of the nature of hysteria. 

Finally, many gastralgics are also liable to asthma, and again to 
eczema. In a few cases gastralgia in later life turns even to the true 
angina pectoris. These affinities ard often to be recognised in the course 
of private practice, where careful evidence of pa^t illnesses and of family 
pathological pedigrees is to be obtained. 

Dla;giiosis. — In the course of the analysis of symptoms I have inci- 
dentally concerned myself with certain points of diagnosis, for instance Avith 
the distinction between gastralgia and ulcer, to which I need not return. 
If ulcer be not in question the greatest difficulty be found in dis- 
tinguishing between gastralgia and gall-stones. At a given moment the 
dififerential diagnosis between neuralgia and gall-stone may be impossible, 
aiad, at any time, it must often be inferred from the history of the case , 
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I aip contemplating, of course, those cases of gall-stone colic only in which 
pnndice is absent — cases far more numerous than is generally supposed. 
AVe are not ashamed to admit that it is often impossible to decide at once 
betAveen the one disorder and the other ; still, in most cases the occasional 
occurrence of seizures in the midst of apparent health, and the absence of 
neurotic features, will enable us to make a true diagnosis. The difficult 
cases are those in which gall-stone pain becomes almost chronic, yet 
without jaundice, and in irhich, by the repetition of attacks, the patient is 
unnerved. I need not say that gall-stones may properly be suspected in 
young and clear-skinned persons as well as in the middle-aged. By the 
immediate characters of the pain I think that no diagnosis is to be made, 
at any rate not always. In gastralgia shivering and even chattering of the 
teeth, without elevation of temperature, are not uncommon. Another 
serious difficulty in diagnosis lies between neuroses, gastralgia especially, and 
malignant disease of the stomach ; such problems arise in patients at or after 
fifty years of age. Gastralgia is by no means unknoAvn in persons advanced 
in life, and indeed in men and Avomen, not perhaps highly neurotic, and 
certainly not hysterical or melancholic, but of anxious or irritable habit, 
who are reduced in health by overwork or harass, and who have fallen 
into that state of indefinite ailment which so often appears and departs 
in the time of transition from manhood to age. Under these circum- 
stances gastralgia or unaccountable vomiting may appear for the first 
time and without previous history of manifest neuroses. If a man or 
woman of fifty-five to sixty-five years of age, losing the bloom of maturity 
and falling somewhat in flesh and strength and appetite, consult a 
physician for pain in the region of the stomach, diagnosis may be very 
(Jifficult, and on one visit impossible. The patient must be put to bed, 
closely watched, and very carefully examined on every visit ; for a 
thickening of inner parts may be imperceptible on one occasion and per- 
ceptible on another. If, thus watched and carefully treated, the patient 
gain Aveight malignant disease may nevertheless bo present ; and perhaps 
no final assurance of safety can be given until a month or six weeks of 
supervision have elapsed ; indeed the reader must not forget that pains 
of gastralgic ^character, and even of gastralgic nature, may arise under 
the irritation of local disease. An instance of gastralgia due to the dragging 
of an old adhesion is given in vol. ii. p. 887, and the reader is referred 
also to the article on “ Entoroptosis ” in this volume. Between gastro- 
enteralgia and peritonitis a doubt may arise. Great superficial tenderness 
and severe pain within, together with a nipped expression of face and 
small pulse, may combine to the physician^s embarrassment. The thermo- 
i^ieter is of little use here. The history of the patient and of thtf attack 
^^ill scarcely fail to give some help in diagnosis, and unimpeded action oft 
■ the diaphragm would be a favourable sign, if, for example, perforating ulcer 
^ere suspected. Hiccough, vomiting, and meteorism, if present in any 
degiee, Avill scarcely simulate those of peritonitis. In a Avord, no great 
iffi^ty is likely to occur. 

rinally^ in all cases of pain about the waist and abdomen, the kne^ 
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jerks must be tested and the vertebral column closely examined. thoi 
knee-jerks Ibe absent, the diagnosis of neuralgia in its parroAvcr sense 
must at any rate be postponed. 

Treatment. — The rtreatment of gastric neuroses is of two kinds or 
purposes. Immediate relief is urgently needed in bad cases ; in all cases 
general treatment is needed to cure both local distress and the state of 
system to which the malady is due. First let us suppose that the g;is. 
tralgia appears in a young woman whose general condition is not one to 
cause much anxiety. She may be anaemic, in which case her general condi- 
tion will not be forgotten. Iron alone may bring relief \ but if not, a few 
drops of Fowler's solution, carefully used, will pretty surely secure this 
end. It is needless to say that the diet and mode of life must be care- 
fully ordered. Next let us suppose the case to be in an older person, of 
either sex, of neurotic habit, and reduced by pain, refusal of food, or 
adverse circumstances. The first thing to be done is to put the patielit 
to bed for a week ; no excuses arising from mere restlessness are to ho 
admitted. Many a bad case of gastralgia, as of other neuralgia, has liceii 
cured by a fortnight or three weeks in bed with careful management of 
diet j the warmth, rest, and seclusion from affairs, the coaxing of Idaiul 
food into the weary stomach, and the administration of a little hydro- 
cyanic acid being the chief agents of relief. If massage can lie 
added, light at first and increased as the strength will bear it, the 
recovery will be facilitated. If after the first two days in l)ed the 
pain still be troublesome, let opium be given. It is better for obvi- 
ous reasons to avoid the hypodermic syringe; .^md, fortunately, in 
these cases no means answer better than small doses of the solid ding 
administered in a pill, of the contents of which the patient may well bp 
ignorant. I have found Dover's powder in doses of three or five grains 
very suitable ; small pills or cachets are often retained when liquids aro 
vomited, and I think the gradual solution of the pill is an advantage. 
In the pill, or otherwise, some means may be used to avert constipation. 
Cannabis indica is recommended by many authors, but opium is fai inoit 
trustworthy, and, if kept under the control of the physician, may be nse( 
for some days, or even for two or three weeks, without ill consecjueiices. 
Cocaine is not more useful, and has disadvantages of its oavii. ^ 
the digestive act itself is, by the nature of the case, supposed to be fan y 
normal, no acids, alkalies, bitters, and the like are requisite. Nor in niy 
experience is rectal feeding, so useful in many stomach diseases, reqnne( 
in these ; although a clyster of water as hot as it can be borne may i c ica c 
the pain. For the same reason I do not trouble myself much with pep 
sine, pancreatine, or pre-digested foods. The stomach can deal wi 
•tender and bland articles of diet well cooked and divided and cn 
small quantities; and they are far more acceptable to the 
enticing to his stomach than peptonised foods, ^ndeed, too pe 
rule of diet in these cases is to be deprecated ; even whims mu^ 
regarded, and occasionally welcomed. Of other remedies, a 

fr\^en mild counter-irritation to the epigastrium are profitable. A 
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few/ (lays silver, either as the nitrate or the oxide in pills, will be of 
service in cou^bination with the opium ; or, if this drug fie no longer 
necessary, alone. As the gastralgia subsides the patient must be re- 
edified in the usual way. Arsenic must not be forgotten as one of the best 
remedies for chronic gastralgia ; but during the acuter phases opium is the 
one drug of real service. The value of arsenic in asthma, in eczema, and 
even in angina pectoris, probably depends on the same virtue, whatever 
it may be. If there bef such a thing as malarial gastralgia, of which I 
can find no positive evidence, quinine must be the means of cure. I have 
not found strychnine of any great service in any form of the malady. 
That the epigastric pains of gout are gastralgic in the sense in which we 
are now using the name is improbable ; if gout or hysteria be concerned 
in the matter, the treatment appropriate to these diseases must be applied. 
In the chapter on “ Dilatation of the Stomach (p. 505) I refer to pul- 
monary gymnastics as very important in certain cases in which irritable 
stomach or bowel is associated with defective expansion of the chest. 

* For anorexia nervosa there is but one cure, namely, bed, and feeding 
l)y a judicious nurse not of the family. I should say that the cure of 
such a case ought not to bo attempted at home, and that the patient 
should under all circumstances be removed to the care of strangers, were 
it not that I have succeeded more than once in compassing a cure at 
home. But in any case a trained nurse is indispensalde, and it is also 
indispensable that she have her own way undisturbed by the interferences 
and opinions of the family and friends of the patient. If this cannot be 
secured the physicigin wdll not desert his post, but he will disclaim all 
responsibility for the failure which will probably be his portion. 

I Of all these cases the most difficult are those of neurotic vomiting. 
These patients are better removed from home, but removal is not the almost 
certain cure that it is in nervous anorexia. Were it easy to prescribe the 
means of cure there would be less of the difficulty which I have indicated ; 
food, however judiciously administered, too often returns, whether it be 
given in the smallest doses or given, on Watson^s plan, in rather larger 
quantity once in twenty -four hours. The irritability of the stomach pre- 
vents the very means we desire to use. Massage without generous diet does 
hut exhaust the patient ; lavage, which I have carefully tried, is of little 
use; drugs are rejected. On the whole, the best means are rectal feeding, with 
the use of sedatives to calm the stomach and establish a gradual tolei ance 
of food. The hypodermic use of morphia, as we know, is to be avoided if 
possible ; moreover, in ifiany of these cases, as its first effects pass off, 
it sets up some additional nausea. I have found most advantage from 
the bromides with hydrocyanic acid, or if this fail, with chlorAlarnide. 
The latter combination, if administered in small and repeated quantitiei^^ 
often soothes the irritable coats, and food is retained. “ Chlorobrom 
be found effeeJbual. Of oxalate of cerium I have no great ex- 
perience ; but if it is to be of any value, it must be used in much 
•(^rger doses than those usually ordered, namely, in 5 to 1 -gram 
^oses. Bismuth, in small doses of 10 to 15 grains, is valueless, or neariy 
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SO ; it has been used recently in doses of J to ^ an ounce mixed- witli a • 
large quantity of water as an irrigation, but I have no experience of the* 
plan. Of arsenic I can say more ; with drop or Ijalf-drop doses in half a 
teaspoonful of water I have seen the stomach quieted in not a few severe 
cases of neurotic vomiting. It is best that these patients, if not kept 
altogether to bed, should lie down after food, with perhaps a hot bo^le 
to the epigastrium ; and as nausea or disposition to vomit comes on, 
the patient, in spite of efforts to the contrary, must be dissuaded from 
raising his head. After trial of all such means without success the 
patient may take a quick turn and recover of himself ; perhaps, indeed, 
this is the issue of most cases of neurotic vomiting. 

The only remark I need make about diet is that alcohol is a dangerous 
remedy to recommend to neurotic persons ; fortunately, they do not 
find much benefit from it. In moderate quantities, however, with meals 
only, it may be valuable during the worst phases of health, and may l)“c 
pretermitted on complete convalescence. The effects of tea, coffee, and 
tobacco on these patients should be carefully watched, they or one or 
other of them may be injurious ; and the odd reaction^ of some persons 
to certain foods, such as eggs or shellfish, must not be forgotten. 


Other abdominal neuralgias. — I find a difficulty in dealing with 
some other abdominal neuralgias, which undoubtedly exist, on account of 
the difficulties in their diagnosis. Although, on the one hand, "the sul)- 
sequent history of a patient in whom such pains have been set down as 
neuralgic may establish the correctness of the opinion, yet certainty in 
many of them cannot be predicated until after the lapse of many years. For 
in some the existence of a false band, of a latent, calculus of this kind oft 
that, of some disordered and acrimonious secretion, of an ulcer, of some 
unsuspected baneful article of diet, of latent cancer, or indeed of a benign 
growth or aneurysm causing pressure on the branch of a nerve, may 
originate pain which it would be an abuse of terms to call neuralgic, at 
any rate in the clinical sense. Again, we may have to deal with that 
source of wearisome pain which is attributed by M. Glenard to a fall of 
the viscera, a subject to be considered in the next volume, as regards the 
kidney by Professor Macalister, and as regards other parts by Mr. 
Treves. There is little doubt that persistent uterine pain is often set up 
by dragging of this kind in neuralgic subjects. 

Perhaps enteroptosis in its lesser degrees docs not cause pain in 
persons whose nervous system is stable; yet as, even in the cases ot 
nervous instability, the distress is dependent on mechanical causes, and 
conseqiffently its treatment on mechanical means, they are not 
eonveniently discussed in this place. As I have said in respect o 
gastralgia so of other neuralgias of abdominal viscera, it may be tha 
adhesion of an organ such as the gall-bladder to thef)arietes may occasion 


considerable pain which may have a paroxysmal character. 

StiU, all deductions made, it seems probable that there 
in* which visceral pain is purely neuralgic in nature ; it 


are cases 
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iQj^pendont of local disease, or, if called up by some transient tides of 
local disorder, these bear so slight a proportion to the pain that they may 
be almost neglected ; I say ‘‘/almost,’' because the thesis might be sus- 
tained that all neuralgias depend upon local determinants, however fugi- 
tive and incalculable. That a diagnosis of abdominal neuralgia may, 
however, be correct sometimes was perhaps sufficiently proved by the case 
of a lady who called upon me a few days before these words were written. 
She reminded me that she had consulted me twenty years before for 
attacks of violent pain in the region of the liver ; that in consultation 
with her own medical man we had decided that her pain was not dependent 
on gall-stone or local troubles, but was purely neuralgic (the grounds of 
the decision 1 cannot now give). She added that there was no doubt 
of the truth of the opinion, as the attacks had gradually diminished in 
frequency as her general health became stronger, but that she still had 
about two attacks a year, usually after some chill or other depressing 
cause. 

' Hepatalgia. — In my book on Visceral Neuroses I expressed my 
opinion that hepatalgia,” whether the pain be actually in the liver itself 
01 - in its appendages, may be a true neuralgia, and may exist apart from 
such local causes as we are accustomed to enumerate ; and in support of 
this opinion I am able to quote Pariser, who, in commenting upon 
seven cases of “ nervous hepatic colic,” says : “ This malady is usually mis- 
taken for gall-stone colic, and in one case an operation ^vas performed 
under this erroneous impression. Furbringcr thinks that in hepatic 
neuralgia the most intense pain is localised in the liver, and is not 
radiating, and although this is true in many cases, exceptions do occur.” 
jThe attacks, Pariser says, last from a few minutes to a few hours and, as 
in biliary colic, may end in vomiting. He defines the disease as visceral 
neurosis with a neurasthenic or hysterical basis, and treats it accordingly. 
To distinguish mere hepatalgia from gall-stone must often be impossible, 
even in patients of neurotic history ; for the neurotic habit gives no 
immunity from gall-stone. In hepatalgia the liver is not enlarged, but it 
may be tender. 

Enteralgia is not an infrequent disease, and is a very terrible one ; it 
perhaps the most terrible of all the neuralgias. Whether the pain lie 
m the bowel itself or elsewhere is a question which I have never ])een able 
to answer, even to my own satisfaction. It is usually a piercing, agonis- 
oig and prostrating pain leading soon ’to symptoms of the incipient collapse 
which is at hand in all ^abdominal neuralgias, presumably because they 
tend to promote dilatation of the abdominal veins. Somewhat unlike 
the other abdominal neuralgias, it is perhaps commoner in men 1;han in 
women, or at least as common. In my book I have recorded several 
cases in men which I need not repeat. Like gastralgia it is often 
associated with sping,! neuralgia, so that the patient is racked by pain 
a ong the course of the associated spinal nerves as well as within the 
a ‘domen itself j therefore knee-jerks and the vertebral column must be 
examined as suspiciously as in gastralgia. In one of my cases a lady, f<lr 
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some years subject to gastralgia, fell a victim later to the worse Qf,, 
enteralgia. 

In not a few instances in women there may be a. difficulty in discriminat- 
ing between enteralgia and pelvic neuralgia ; indeed, the confusion may at • 
times be real, for neuralgia of the pelvic parts in women may precede 
or accompany enteralgia. It is pretty certain that enteralgia is associated 
more definitely with gout than are the other abdominal pains, though^no 
doubt there are many cases of enteralgia which own no such cause. For 
instance, a gentleman I saw some years ago with Mr. Holmes of Leeds 
presented the following series of nervous miseries : first, he had suffered 
from cervico- brachial neuralgia with hypersesthesia of the scalp with 
Valleix’ points ; at a later date he suffered from insomnia ; later, again, 
from a strange sensitiveness of the skin to cold — the slightest draught, 
such even as the wafting of the leaves of his ledger, being painful to him ; 
then periodic coryzas, with extreme defluxions and asthmatic dyspnoea, 
fell upon him ; and, finally, with no less vehemence, he took to entcr- 
algia. He was much benefited by a long rest with the sjrstematic use 
of sea-water baths. I have never found electricity o^ much service in 
any of these cases ; it gives no immediate relief, and perhaps we arc not 
faithful and patient enough to persist in its use. 

In the diagnosis of enteralgia we are less embarrassed by the alterna- 
tive of gall-stone, the resemblance to this colic is not great ; enteralgia 
usually begins near the navel, is more stabbing than gall-stone, and takes 
larger excursions not only about the belly, but, as I have said, in the 
courses of the neighbouring spinal nerves. The belly may be blown out, 
even with open bowels ; or again, and more frequently^ it is retracted and 
tense. The behaviour of the bowels is often irregular, irritable or obstinate,, 
membranoid shreds, if present, must not be overlooked [vide Membranous 
Colitis, art. “ Diseases of the Colon,” in this volume]. One malady, however, 
there is which must not be mistaken for enteralgia proper; namely, the pain 
at the hepatic flexure of the colon which haunts the victims of melancholia 
or hypochondria. This pain is never acute, it is rather of a wearing and 
depressing character ; moreover, it needs quite different treatment. The 
blue pill and black draught which relieve the hypochondriacal pain would 
greatly aggravate that of enteralgia. Arsenic is not the sure friend m 
the other visceral neuralgias that it is in gastralgia, but it is not without 


value. Belladonna is of some use, but cannot achieve much in severe 
attacks. I need not emphasise again the warning against the risk of 
permitting any of these abdominal neuralgiacs Ihemselves to get hold of 
opium in any of its forms ; the relief is as certain as the pain they suftei 
is drea&ful, but the subsequent abandonment to the drug means physical 


%nd moral destruction. [Vide art. “Morphinism.”] 

If, then, we cannot deny them the gift of opium from time to time, 
we shall counsel these sufferers to submit patiently, persistently, and hope- 
fully to a methodical course of diet^ hygiene, and medicine, which, 
removing the causes that in each case may appear to be operative, am 
raising the state of the nervous system and of the blood, and t e 
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of tho tissues to the highest point, will place theip above the 
iciicli of these perturbations. I should remind the reader that evidence 
of lead must be carefully sought for in all cases of enteralgia; and 
scrupulous search must be made for the minutest umbilical hernia. 

Nephralfirlfl* is perhaps the commonest of the abdominal neuroses, and 
the one of Avhich we know most ; seeing that on occasions not a few a 
neuralgic kidney has been opened in vain in quest of stone. Thus that one 
kidney may be the seat of a grievous pain of a “ functional ” kind sup- 
ports the hypothesis of the possibility of pure neuralgia in other abdom- 
inal viscera, such as the liver and stomach ; though it cannot be definitely 
asserted that the pain actually lies in the kidney itself, its apparent 
seat. To distinguish the renal colic of gravel from mere nephralgia may 
lie practicable if sufficient attention be. given to the urinary deposits ; but 
to distinguish the pain due to a solitary stone is too often impossible. 
Nausea or vomiting may coincide with either affection, and even the 
appearance of blood in the urine is no crucial fact, strange as this may 
seem; many an aching kidney has been opened on the indication of 
haematuria and fjund empty. Some authors appear to find satisfac- 
tion in calling such ha3morrhage “angioneurotic.” Dr. Goodhart (p. 
119) reports a remarkable case of this kind in which a necropsy 
was made with negative results; and another, in which operation 
was repeatedly performed, is reported by Mr. Howard Marsh. Yet, 
as I have already said, a neurotic history in the patient herself or in 
her family does not make her safe from lithiasis ; indeed, some observers 
suggest that such persons arc rather liable to this error of excretion. 
The following cas» is an instance of the insuperable difficulties of 

fjjagnosis which are met ^with : — Miss was seen by me and another 

medical man in the house of relatives. In herself and in the story of her 
folk the neurotic proclivity was very strongly marked ; it was so strong 
as to dominate the interpretation of the instant symptoms, which I need 
not describe farther than to say that renal colic, whether neuralgic or 
calculous, formed a main feature of them, and that up to the time of which 
I speak several attacks of haematuria, of an unmistakable character and of 
no little severity, had occurred. Having seen many such cases, and more 
than one in which haematuria had occurred with mere nephralgia, I ga^ e 
opinion strongly that such and such only was the nature of the case 
before us. My medical friend agreed with me. However, such were her 
sufierings that an able and energetic surgeon who saw her afterw^ards 
nt hci' own home urged sfill that stone was present, and thus her friends 
ere induced to agree to an operation — the patient herself being willing 
to undergo anything for a chance of relief. And indeed even w^e were 
^iual)le to deny that a stone might be present. The loin was therefore • 
opened, and the stone was sought for with the ardour of a surgeon whose 
^iJ^guosis was at stakf^; yet no stone was found. It is no strange thing 
0 add that, at any rate during the interval which had elapsed between 
and an accidental report to me, an interval of some 
^''ceks at least, there had been no return of pain: the operation of 
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nephrotomy, if unsuccessful as regards its primary purpose, is»uotf 
infrequently the means in some obscure way of relieving the paii,; 
at any rate for a time. So grievous is jiephralgia, so futile, as a rule, 
are the means in the hands of the physician, and so safe is the operation' 
nowadays, that an exploratory operation may be justifiable m doubtful cases 
even if there be no definite evidence of stone or gi-avel, and no htemaUiria, 
the more as indirect relief may accrue from the incision. Apart from the 
operation there is nothing to be done, in many cases, but to treat the 
general condition of the patient by improved nutrition, massage and the 
like, in order to enable the recreated system to throw oft the burden ■ 1 
say ’in many cases— for in some an aberrant function may be detected, 
and perhaps corrected with relief. Mr. Keginald Harrison has thrown 
some light on this dark subject by his observations on high renal tension, 
published in the article named in the list of references below. In some 
of the cases of nephralgia there is a high acidity of the urine ; or indeeil 
the deposition of gravel, however fine in grain or minute in qiuiiititv. 
Oxalates, again, may be the source of the irritotion. Persons of ,1 
neurotic bent are victims to recurrent renal pains from inch causes as 
these which, in ordinary persons, would escape notice or cause but ii 
trifling discomfort. In Vmeml Newrom I report a case in which Di. 
Solomon Smith, then of Halifax, repeatedly found a scanty fine grave ly 
deposit in the urine of a lady who had long been subject to this dis- 
tressing malady of nephritic colic. It may be, indeed, that some 
aberrancy, perhaps of so trivial a degree as to escape recognition, lies at 
the bottom of all renal colic ; on the other hand, t^e ordinary means of 
combating lithiasis and of rectifying the functions of ihe kidney too often 

fail to relieve the snfterers. , , 1 ,. 1 , f ^ 

In concluding this section, I cannot altogether overlook the exti.e 
ordinary statements of certain French physicians concerning the c fleets 
of hypnosis in cases of gastric and other neuralgias. M. Sollier (11), wr 
example, declares that by inducing periods of hypnosis he can set up ms 
dispel anorexia ncrvo.sa, and the rest of them at will— the patients bcaiin, 
testimony to the favourable revolutions in their viscera. According u 
these accounts, maladies, like kings, can bo made and unmade at pleasur , 
and by these proceedings the author declares himself able cany 
many researches on nervous dyspepsia and other stomach disorders, 
my duty to allude to these statements ; but I think that it is no c^s 
duty to content myself with an allusion to them until they are coi 

rated by other responsible observers. " A„„TvrT 

•’ T. Clifford Allbtju- 
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DILATATION OF THE STOMACH 
Synonym. — GadrecUuis. 


sTubJect. — We are said to be in error if we make “a disease of dilatation 
of the stomach. But there is no such thing as “ a disease ” apart 
from clinical convenience ; and as chapters, and essays, and lectures 
arc more and more devoted to this subject, I shall assume that the 
title is one which usefully indicates a fairly constant series of events. 
Under the name of dilatation of the stomach we do not include the 
capacious stomach of gross feeders and of those persons, labourers 
and others, who live not unhealthily on bulky food : by dilatation wc 
mean a volume of ,the organ which is excessive in proportion to its 
ordinary work ; and, again, after liosenbach, we distinguish between 
j’elative and positive insufficiency of the stomach. Wc arc told that certain 
tribes of men live upon an earth which abounds in organic matter ; the 
normal stomachs of these men must be voluminous. Riegel in a careful 
paper seems to prove that a stomach, otherwise normal, may yet be of 
extraordinary capacity — a condition which has received such names as 
megastria or megalogastria. Trousseau reports 60-80 lbs. of food as the 
daily intake of a gross feeder. With chemical and motor functions abso- 
lutely norma?, the stomach may descend to the navel or even a trifle beyond 
It; if the upper border be in place enteroptosis and “vertical stomach are 
excluded from the diagnosis. Such colossal stomachs, however, must be of 
rare occurrence. Riegel’s tests were inflation and soundings after digestion. 
Cottiers who live chiefly upon potatoes are said to possess stomachs 
capable of containing lar^e quantities of this vegetable. In hot climates 
vast numbers of people live upon carbohydrates of low nutritive value — 
some of them, such as peas, being slow of digestion ; but in those Climates 
the quantities eaten at one time need not be very large ; the quantity oi 
fuel required for the bodily heat is not great, and inhabitants of the 
Warmer climates are therefore small feeders. 

If the work of the organ be persistently increased, and its nutrition 
G normal, the stomach, like the other hollow viscera, will strengthen itself 
‘iccordingly—unless, indeed, the increase be too rapid, or overwhelming^ 
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large. If the work be increased — as, for instance, by a moderate degree; of » 
pyloric stenosis — but the bulk of the contents not increased, the volume of 
the organ may preserve its mean capacity : . it may, indeed, be diminished 
in rare cases it is enormously diminished, so as to present the form of 
the so-called “ leather-bottle stomach ” \yide art. “ Cirrhosis of Stomach ” 
p. 440]. 

Whatever its apparent size a stomach is morbidly dilated wlieii 
food is delayed in it. Food may not st^ignate in a big stomach; it 
may stagnate in a comparatively small one. The result of washing out 
six hours after a meal should be the basis of our diagnosis ; not tlu* 



Ficj. 19.— Xoriiial position of the full stoiuach (alter Lusclika) ^ 


measurement of the cubic capacity of the organ, which indeed during life 
is often impossible. And were it possible, there is no standard stomach 
for a given size of body ; such an outline as Fig. 19 must be a mean. 

The greatest measure of enlargement, apart from stenosis, may ensue 
when the work of the stomach and its contents are both increased ; 
that is, when the food and its products are both bulky and indigestible 
These two factors may fall together in very Various proportions, 
some cases the contents of the stomach, whatever their source, increase so 
rapidly,'^ or the activity of the organ falls so fast, that work is put more 
or less in abeyance almost at once, and the distension cannot be com- 
pensated. These cases are called “Acute Dilatation. In other case^, 
where excessive demands upon the functions of the stomach come moit 
gradually, the muscular coat may increase in greater or less degree wi 

^ These diagrams appeared in the American Journal of the Meilical Sciences, aad 
ntoBt kindly lent to the author by Dr. Pepper and Dr. Stengel {vide References). 
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the/ capacity ; according to the circumstances of the particular case. 
Extreme instances may bo taken from the big quasi-normal stomach of 
Riegel, and from cases of enlargement due to a narrowing of the pyloric 
channel (pyloric stenosis). If the pylorus be slowly constricted, the 
stomach may attain to a huge volume — to a capacity of seven or eight 
pints or more ; but as it is unable duly to empty itself, and by the 
delay of its contents suffers injury both in motor and secretory power, 
it cannot retain its normal qualities as a merely big stomach may do. 
Why in some cases of over- work the stomach thickens rather than dilates 
is unknown. In the former case fibrosis may be the chief element, or 
very slow carcinomatous permeation ; but, if writhings visible through 



ri(i 20. — Diagram of Htomach in which pyloric obstruction was produced by kiiik caused by adhesion 
to gall. (Fioiii Mr. F. Page of Newcastle-on-Tyne, published m the Jlr\tv>h Medvxil Journal^ by 
permission.) 


the integumqfits are to be taken as sufficient evidence of vigorous muscular 
friction, the “ leather-bottle stomach” may be a very active one [vide p. 442]. 

Causation. — The causes of dilated stomach are — (A) Obstruction, 
usually about the pylorus ) very rarely in the duodenum (4), or within 
the main cavity of the stomach itsq^f. The pylorus may be thickened 
hy disease benignant or pialignant : it may be narrowed by the puckering 
of a cicatrix ; by adhesions without, such as may arise on the irritation 
of gall-stones or other disease of neighbouring structures ; by torsion due 
to dislocation, or by flexure of a deformed or dislocated stomach at its 
pyloric extremity.^ (B) Enfeeblement of the function of the stomachy 
chiefly of its motor functions : (a) As a result of toxic causes, as in acute 


llus cut 18 kindly lent to me byjMr. Page of Newcastle- on -lyne and the editor 
the BrUish Medical Journal 23rd January 1897). Mr. Page tells nic that 

he was able to inspect the parts he had hoped to perform pyloroplasty, which operation 
two oi his cases (out of four) had proved very successful. 
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rheumatism, pulmonary tuberculosis, septicaemia, and other infections. « 
(fi) Possibly by a sudden and overwhelming discharge of fluid into 
the cavity under some influence unknovn to us; as in certain rare 
cases of a very acute and perilous kind described by Fagge and other 
authors under the head of acute dilatation, (y) As a result of improper 
diet or drink — relative gastric insufficiency. (S) As a result of some 
weakness in the organ itself either primary or due to some general failure 
of health — as in chlorosis, for example — whereby its chemical and motor 
functions, or both of them, are insufficient — positive gastric insufficiency, 
(c) Possibly, but not very probably, as a result of an over -activity 
in the gland cells which secrete the hydrochloric acid of the gastric 
juice (hyperchlorhydria). Dr. Lauder Brunton (p. 392) speaks of a 
dilatation of the fundus of the stomach concurrent with spasmodic closure 
of the pylorus, which, he says, occurs in some cases of migraine. Such 
closure would depend upon irritation of the vagus nerve, and hyperchlof- 
hydria also would not improbably concur with such irritation. 

The causes of the sudden and instantly perilous form of acute 
dilatation (/3) are very obscure. Rapid and dangerous as it fs, the success- 
ful treatment of it may depend on prompt action based upon a difficult but 
imperative diagnosis. In its less overwhelming forms (a) it is usually 
the result of rheumatic fever, or of one or other of the specific infections 
such as enteric fever, pneumonia, influenza, or tuberculosis; and con- 
valescence from acute disease may be grievously protracted thereby. 
Chronic dilatation from other causes is chiefly a disease of adults, and 
often of adults in middle life ; if it appear in persons over fifty years of 
age its occurrence will arouse suspicion of malignant disease. Acuter 
dilatations are, however, frequently a disease^ of young persons, o{ 
children, and even of infants: it is not infrequent, for instance, in 
rickets ; but, as pointed out by Mons. Comby, Prof. Hamilton, and my- 
self, it occurs by no means exclusively in that malady. As Comby says, 
the pot-belly of rickety children is caused, in part at least, by dilatation 
of the bowels with undigested food, especially feculent food. This is 
true, but I may demur that the external muscles of the abdomen are 
abnormally feeble in these children. Probably dilatation of® the stomach, 
unless it be due to toxic causes, has no specific relation with any one 
form of lowered vitality. Whether in adults or children, the sequel of 
dilatation may come on quickly and be considerable in degree, and yet the 
ultimate prognosis may not be unfkvourable : the dimensions, however, 
rarely or never attain those of the extremer degtees of mechanical dilata- 
tion. It must be remembered that the normal stomach has its times o 
distension, and even its occasions of immoderate dilatation ; but the note o 
#iormality is that in such cases the organ has not lost the power of recover 
ing itself. From the moment that distension is not followed by resilience 
morbid dilatation has begun ; stress has led to straim feebleness to 
sion of function ; food is delayed in the cavity, and the walls ^ 

suffer. Temporary dilatation, then, and even temporary insufficiency o 
stomach, as of the heart, no doubt occur frequently in the run of 
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* in Alost cases without injury ^ but now and then, when stre^ is too great 
or too continuous or the organ is wanting in tone, the temporary becomes 
a permanent disorder. , If again, as in Fagge’s cases to be cited presently, 
the stress be sudden and excessive, the results may be instantly perilous 
and even fatal. 

^ In obstructive disease of the pyloric end of the stomach, gradually 
established, no doubt a compensatory hypertrophy preserves the func- 
tional balance ; but in time, as the distension surely increases, the com- 
pensation will fail. 

On the other hand, “ atony of the stomach ” does not always, perhaps 
does not generally, end in definite and persistent dilatation. I have 
often been surprised to note an apparent caprice in this respect. Atonic 
and neurotic dyspeptics do not stand in great hazard of persistent 
dilatation. It may be that if the appetite be small the stomach is not 
loaded. The explanation, however, is not quite so easy. Some unknown 
^ctor, often perhaps of a toxic kind, connects dilatation with certain 
kinds of atony. If the vagus nerve be morbidly irritable, both chemical 
and motor tunctjons must, for a while, be in excess ; and both may fail 
as irritation ends in palsy of the nerve. The contents of the stomach, 
habitually small, may not suffer delay ; at first, indeed, they may be 
hurried into the bowel with undue haste. Wilson Fox thought that 
dilatation of the stomach is apt to arise in hysteria and in hypochon- 
driasis, and no doubt correctly ; but the nervous disorder is as frequently 
the consequence as the cause of the dilated stomach, and, to speak 
generally, dilatation, is the result rather of motor than of secretory failure. 

No doubt a feeble stomach, although not increased in volume, and 
a dilated stomach, may, stand in a like defective relation to an ordinary 
mass of food ; still the volume of a hollow viscus is a very important 
factor in its work. Von Noorden, indeed, discusses under one head all 
cases in which the stomach does not duly pass on the food into the 
bowel, whether the state be one of atony or of stenosis. In all such 
cases dilatation is apt to occur : theoretically atony means dilatation. 

The fall^g of the abdominal viscera, which is associated with the 
name of Glenard, will be described elsewhere [art. “ Enteroptosis ”] ; but 
of gastroptosis, I may say that in moderate degrees it is not uncommon 
[vide p. 588]. In persons of steadfast nervous habit, and in such 
nioderate degrees, its existence is usually harmless and unfelt; but in 
neurotic persons it ma^j give rise to great uneasiness. Some displace- 
ment of the stomach is often apparent in cases of emphysema and of 
other deformity dislocating the inner organs of the body ; and the degree 
of displacement of the stomach may be tested by insufflation. •If it be 
considerable, pyloric kinking may occur with rapid aggravation of the 
® to; and in any case much displacement seems likely to promote delay 
^ ingesta, and thenceforward gastric insufficiency. 

f p^re, to whom the first systematic description of the symptoms 

ot dilatation of the stomach is attributed by the French school, and 
^ 0 did indeed anticipate Kussmaul in many of the chief points of the 



4 ^ 


SYSTEM OF MEDICINE ^ 


clinical description, divided the causes of the disorder into seven kiitds 
(i.) narrowing of the pylorus ; (ii.) abnormal adhesions of the stomach; (ni.) 
destruction of the muscular fibres ; (iv.) induration around the pylorus • 
(v.) atrophy of the muscular coat ; (vi.) hydatid of the stomach ; (vii.) palsy 
of the stomach. This division, I need not say, is both confused and 
imperfect. Our better knowledge of the subject and its treatment dajes 
from Kussmaul’s paper in the year 1869. In this interesting essay 
washing out with the pump was first recommended — a practice soon after- 
wards improved by the introduction of the tube and syphonage. In 



1875 Penzoldt summed up the work on the subject which had followed 
Kussmaul’s essay up to the time of his own, and his treatise also contains 
an admirable summary of the history of the disease. The number of 
publications on the subject since the date of Penzoldt’s essay are innumer- 
able, at any rate in this place. Penzoldt gives the honour of the clinical 
distinctifln between a tonic and stenotic gastrectasis to Johann Peter Frault- 
•' From my own experience, I should find it difficult to say whethei 
catarrh or primary atony of the stomach were the commoner cause ot 
dilatation of the stomach not dependent on pyloric f stenosis or constitu- 
tional disease. It is generally believed that catarrh of the organ is ny 
far the commoner starting-point ; but I am disposed to think that tne 
frequency of dilatation of the stomach as a complication or sequel of acute 
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disuse is not sufficiently appreciated in this estimate. It is easy during 
^rnivc illness or during the term of convalescence to attribute debility and 
dyspepsia to “ mere weakness ’’ ; it is our business, however, to measure and 
define where we (^n, and I do not think that I hav^ been unduly curious in 
detecting dilatation of the stomach in a very large number of patients, 
>vhcther adults or children, in lingering and irregular convalescence 
;itfer the infectious diseases, acute rheumatism, pneumonia, and the like, 
[a these cases catarrh or imperfect secretion of gastric juice rather 
than atony of the pars muscularis may be the primary local term ; and 
often no doubt catarrh and muscular atony are concerned together. 
However this may be, the fact remains that dilatation is often present in 
retarded convalescence ; and that treatment of this sequel is necessary if 
a more rapid amendment is to be obtained. In any case atony of the 
stomach must lead to delay of its contents, to fermentation, and to 
s-econdary catarrh. In putting down dilatation as a disease of adult life 
—of persons of either sex between forty and fifty years of age — attention 
IS too much fixed upon cases of local origin, and is averted from cases, 
such as thosB I have indicated, in which it is a secondary event. In 
Crises due to more general causes the malady is quite as common in the 
young as in the elderly ; indeed, as I have said, it may occur in children. 

Bouchard suggests that in some persohs there may be a specific and 
even a hereditary feebleness of the muscular fibre of the stomach, so that 
the organ does not contract vigorously between meals ; thus the food tends 
to lie in it, and to offer a favourable soil for the microbes of decomposition 
especially if, as hc^suggests, the hydrochloric acid be deficient. Whether 
then, in dilatation,, the chronic catarrh be antecedent or consequent, the 
fontents of the stomach are relatively or positively too much for it; and this 
stiite of things is the worse the weaker the muscular coat. On the other 
hiind, let these causes be what they may — be they the gorging of food 
«iiid liipiids, wholesome or unwholesome, or lowered vitality due to previous 
illness or otherwise, — under any or all of these circumstances it is rare to 
find a dilatation equal to that of mechanical obstruction ; in extreme 
cases of stenosis the stomach may reach the pubes, but never, I think, in 
atony. On *the other hand, the physician who neglects the factor of 
f natation because the stomach is not so blown out and washy as to force 
itself upon his notice, has an imperfect comprehension of his case, and 
an imperfect hold upon the means of cure ; yet it is not a dozen years 
«ince a London physician of almost* singular eminence said to me that 
0 uilatation of the stoftiach, apart from pyloric obstruction, he knew 
no hing. “Nervous dyspepsia” — apart from the grosser dietetic errors, 
acute diseases, and the catarrh which plays in ^nd out 
oV 1-1^ ^^^ses — is not, in my experience, a frequent or direct caus^ 

c natation. Of this, however, I shall speak again under diagnosis, and 
eve^-^^ to it^under “Neuroses of the Stomach.” I repeat, how- 

(lifi t' . ^ Lauder Brunton has found a transient condition of 

I'he stomach, attended probably with contraction of the 
y orus, in cases of sick headache. 
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Amte dilatation . — Dilatation of the stomach may occur not only, i 
the overworked or irritated organ, such as we have had in our minds, or 
after a debauch (6), but the stomach, as.. I have said, may be suddenly 
overwhelmed and swift death may ensue. Two cases, originally published 
by Dr. Fagge under the title of “Acute Gastric Distension,” are the 
classical cases of the kind. Both cases occurred in men, the one l)eino^ 
thirty and the other twenty years of age. Th^ symptoms and signs 
were much the same in both; the symptoms may be summed up us 
pain in the stomach, anuria and collapse \ the signs were those of a 
largely distended stomach, more or less full of fluid. In the second case 
the stomach was emptied by the pump, but in spite of this measure death 
followed in a few hours, as it did also in the first case. I should add, 
however, that in the second case a sloughing abscess existed behind the 
duodenum. On section the mucous membrane was not examined m 
either case, but in both the stomach when relieved of its load returned 


to its normal dimensions. Dr. Fagge was disposed to attribute to the 
stomach itself that fluid which was found in quantity so enornioiis 
as to cause paralytic distension of the viscus. Sir William Broadbent 
lately told me of a case of dilated stomach under his care from which 
eight pints of fluid were removed by the syphon. No sooner, however, 
was this volume of fluid removed than the stomach began to refill and was 
rapidly distended again to its former dimensions. Happily such tremendous 
cases as these are very rare. Dr. Wilson Fox speaks of cases of sudden 
dilatation, and refers to Humby and Miller’s cases which were marked Iw 
sudden invasion, vomiting and death in a few days. , The causes of such 
cases as these are undiscovered ; vomiting took place in -most or all of them 
at the outset, but this palliative effort ceased as^ the distension became 
extreme : yet the stomach, on removal from the body, shrank back to 
something like its natimal size, showing only white strise, like lineae gravi- 
darum, upon its surface. Pepper and Stengel suggest that the immediate 
cause is spasm of the pylorus due to indtation by the contents of the 
stomach. Cases of an acute or sometimes of an overwhelming kind have 


also been reported by Andral, Peebles, Endmann, Kundrat, Oser, and Boas 
(6). Acute dilatation of the stomach, as ordinarily seen, is a much less 
destructive affair. Grievously as it may afflict and maim the patient, it is 
not usually so swift a messenger of death. In my own experience the 
malady has only occurred as the sequel or complication of other acute and 
debilitating diseases. In acute rheumatism, in the more active forms of 
pulmonary tuberculosis, in malignant endocarditis, in septicaemia, la 
influenza, or again in chronic non-febrile diseases such as diabetes, in 
all of ifhich, as I have said, convalescence is often grievously delayed 
by a dilatation of the stomach, it either appears with some suddenness, 
or, if more gradual in its approach, is overlooked in the earlier stages 
which are concealed by the primary malady. In qpther case the dilata- 
tion may be well marked, but is never so great as in pyloric stenosis. 
There seems to be something more than mere atony about it ; in acn 
rheumatism and pulmonary phthisis the toxic state of the blood, acting, 
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% erbapSj nerves (neuritis or myositis ?), may intensify if it do 

not set up the mischief. Apart from pericarditis or endocarditis the 
heart may dilate in like manner. However this may be, the patient, 

• bad enough to begin with, falls lower and lower ; he wastes more rapidly, 
■ind his strength wanes, or fails to increase, more than the ordinary 
factors of the case quite account for. The physician who does not forget 
the liability of the stomach to fail in the fight, will examine the organ 
and readily discover the signs of no incipient palsy. In such cases 
recovery is still possible, but at heavy usury ; the patient creeps out of 
his chamber wan, languid, and emaciated, and regains his health but 
imperfectly in a year or two. Not only is the general health slow in 
returning, but the stomach itself is almost the last part of the body 
to regain tone and functional vigour. * Such a patient enters upon con- 
valescence pined and reduced, and has to face the world again as a 
chronic dyspeptic. For many a month, or even for a year or two, a 
physical examination will demonstrate how hard it is for a hollow organ 
to* recover a strain beyond the limits of its natural elasticity. In other 
cases I need not ^say that the dilatation of the stomach is Wt one more 
shaft from the quiver of Azrael ; discovered or undiscovered, it is but 
a part of the company of death. A few months ago I saw a gentleman, 
advanced in years, in whom collapse had suddenly set in. He had made 
a very tedious but not unsubstantial amendment from pneumonia. The 
collapse was combated with some promise of success for some hours, but 
death was not averted. This calamity being unexpected and somewhat 
difficult to explain, ^ necropsy was made and dilatation of the stomach 
was found. Either* the dilatation, which may have existed some time, 
Ijad suddenly increased, ^or it had suddenly become too much for a weak 
heart. There was no gross disease of the stomach. Sir William Broad- 
bent describes a similar case. 

In very rare cases of acute dilatation, then, as in Fagge’s reports, and 
in the case reported to me by Sir William Broadbent, the stomach, not 
incapable of contraction when relieved of its burden, seems to be flooded 
by an overwhelming weight of fluid, the origin of which is unknown ; 
in other cases the dilatation, which may be compared to that of the 
heart, is due only to a relaxation of the tone of the musculature of 
the organ (S) ; in others the nervo-muscular machinery seems to be 
poisoned by the toxins in the blood (a), as it is in diphtheria, enteric 
fever, influenza, and like maladies. In these latter cases the dilatation 
sets in with some acutSness, and is very obstinate — as incurable as a 
dilated heart or a dilated bladder. In chronic pulmonary tuberculosis 
the heart and stomach often present signs of dilatation and of ^isone 
function due to the absorption of ptomaines ; but the dilatation is rare y# 
excessive. Repair is possible in the more hopeful of these cases, but at 
best it is a slow bu|iness. On the whole, however, if we exclude the 
overwhelming attacks of Fagge, and those consequent on acute fevers, 
acute dilatation is probably a very rare disease. 

(Chronic dilatation, on the other hand, is common enough, and occu» 
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either as a ^rimarv loalady, or as a secondary event in chronic exhausting# 
diseases, such as j^&isis, diabetes, and so forth. The muscular coat of 
the viscus, submitted to a strain positively or relatively too great, yields 
beyond its power of Eesilience, and remains in an abnormally extended 
state. In the acute form the primary fault, so far as the stomach is 
concerned, seems to be in muscle or nerve ; in the chronic form the fault 
may lie in the muscular or secretory structime. The former is usually m 
fault when the stomach fails in the course of an exhausting disease, the 
latter when the malady arises in the stomach itself : in the former case, if 
the chemistry of the stomach be fairly maintained, dilatation will probably 
be averted or overcome. Bouchard (8) says that the stomach is dilated in 
80 per cent of chlorotic Avomen, but this is an exaggerated estimate. 
Dilatation of the stomach not infrequently arises from the ingestion of 
large quantities of fluid. I have often seen it in heavy drinkers of l)ecr, 
and in persons who have abandoned themselves to the use of aerat^cl 
Avaters or to the voluminous tea-drinking not uncommon in the more 
temperate class of miners, engine-drivers, stokers and like dusty, thirsty 
labourers. Unfortunately these Avorkers also consume. Avith their tea a 
large quantity of carbohydrates ; they leave home in the morning after 
a breakfast of hot tea, bread and butter and cakes, and carry Avith them 
more bread and butter and a can of tea in their pouches ; and on this 
they live until the return home, Avhich, in the case of raihvay men, may 
be at a very uncertain hour. Thus the stomach, Avind-bloAvn rather than 
hard-worked, does not hypertrophy after the fashion of the stomach of 
the over-feeder, Avhose table is well spread, and whose diet is as A ariod as 
his digestion is vigorous and his food nutritious, but tends rather to 
dilatation. The big, Avell-fed stomachs are soon reduced by proper treat- 
ment Avhen dyspepsia drives their OAvners to the doctor ; but the thin, 
inflated, and ill-nourished stomachs do not contain Avithin themselves 
the same means of repair. Moreover, the stomach of the glutton often 
makes more than ordinary quantities of gastric juice; but the distension 
of the Avails of the ill-fed stomach, thinning out the glandular structures, 
impoverishes them ; and the food finds, not an increased measure of 
jolvent, but a positive deficiency. Thus digestion is delayed, flatulency 
increases more and more, the stomach gives Avay more and more, nnd 
the evil grows in geometrical ratio. A large bulk of fluid, then, tends 
to dilate the stomach: if the food be generous the dilatation is Avell com- 
pensated by hypertrophy, and the ‘ organ can pull itself together, but 
if the food be poor and Avindy the strain acts lipon an organ the natuui 
elasticity of which is already impaired : in such cases, as I have often 
observed in miners, the results may be irremediable. 

« There are tAvo kinds of acid dyspepsia: the one, which is of raie 
occurrence, depends upon an excessive secretion of hydrochloric aciu 
the other upon the generation of lactic and butyric /icid by the 
the several bacteria of these fermentations. With the former 
have now little concern : it is said that hyperchlorhydria is a Ccause 
dilatation, but on slender grounds : the latter kind is the resu 


DIL^TATIOU OF THE STOMA CH^ 


495 


\i cl^ciency of secretory or of muscular power, or of both, so that the 
contents of the sac fall more readily to those microbes which would 
be hindered by the mineral .acidity of the vigorous stomach, and, 
■ being delayed in their progress through the pylorus, give easier occasion 
to the agents of fermentation. Thus initial feebleness of gastric juice 
lea^s to delay of the chyme ; the chyme thus delayed and imperfectly 
reduced falls the more readily into fermentation ; and the products of 
fermentation distending walls already lacking in tone handicaps them more 
and more in the race of peristalsis. The stomach is thus in a vicious 
circle ; its very feebleness increases its burden, and dilatation seems 

inevitable. If in addition to these conditions an especially flatulent food 

such as tea and bread and butter — be consumed in large quantities, things 
go from worse to worse ; the stomach, like a dilated heart, is stretched 
beyond recovery, and, as Cohnheim says, the patient has now a vinegar, 
now a gas factory in his body. There is no superstition more tenacious 
of^ life than that which prescribes carbohydrates to all dyspeptics as 
“so digestible'’; and into weak stomachs ready to dilate is thrown a 
niixss of such a di^ as rice pudding, — a bulky food, imperfectly salivated 
and peculiarly apt to fall into decomposition with the disengagement of 
volumes of carbonic acid gas. 

A woman of about fifty once came under my care for “ Heart Dis- 
ease.” I found the rhythm of the organ as irregular as it well could be. 
The stomach was dilated. She had been nursed and kept almost entirely 
in bed for three months ; without altering the other conditions in any way 
we took her off the ipvalid diet of pap and tea and the like, pur her upon 
a cli icr diet of tendor meats with but little starchy matter or cellulose, and 
qit off tea and coffee ; in a fortnight she felt a different person and her 
heart had become nearly regular, as regular as after so long a bad habit 
it was likely to become. She soon got so far well that I lost sight of 
her. No doubt the heart was dilated, but the flatulent and distended 
stomach was a great aggravation of her disorder. 

A dilated and flatulent stomach may disturb and gravely disturb a 
normal heart ^ when the heart like the stomach is weak and dilated also, 
the disturbance is at once more distressing, more persistent, and more 
mischievous. If one of the results be a rise of venous pressure in the 
abdomen, the stomach suffers more and more, yields more and more, and 
thus the embarrassment of the heart is multiplied. Dilatation of the 
stomach does not attain any very great dimensions in heart disease, but 

a frequent and very troublesome addition to the disorders more 
<iirectly cardiac. 

Spasmodic asthma is, of course, grievously aggravated e?en by 
moderate gastrectasis ; and it is said that this extension may set up# 

hnia even in persons to whom it would otherwise have been unknown. 

^ Loss of tone in tl|p muscular fibre, then, and a defective gastric juice, 
common enough in chronic diseases, are fertile sources of 
1 a ation of the stomach — a condition much aggravated if the so-called 
^ } speptic ” is put on carbohydrates with the notion that they are digest 
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ible. The next factor to command our attention is gastric catarrh. •The* 
state I have just indicated is one always ready to call forth a catarrh ; on 
the other hand, a gastric catarrh, by reducing the value of the gastric secre 
tion and promoting fermentation, is a potent means of setting up dilatation 
Gastric catarrh, again, must not be treated, as so commonly it is treated 
by carbohydrate food. The contents of the catarrhal stomach tend too 
much towards alkalinity, and thus to the harbourage and cultivation 
of bacteria ; it should be our business to make these contents acid with a 
mineral acid, and to give finely-minced, tender meats with hydrochloric 
acid after the meals. As Dr. Sidney Martin has well insisted, pepsine may 



Fio. 22. — Outline of stomach measuring 17*5 cm. vertical, and 22 cm. transverse. From case ot a man 
set. 50. Atonic and obstructive dilatation, due to a cicatiix in the anterior wall and adlieMoi^ 
surrounding the pylorus. - (repi*er and Stengel.) 


be needed, hydrochloric acid is certainly needed. Pepsine is a more per 
sistent element in the secretion, and, moreover, as a ferment its work is 
not, like the work of hydrochloric acid, in direct proportion to the quantity 
present. Dr. Saundby, in his article on diabetes in this volume, says 
that the dilated stomach of diabetes is catarrhal and the mucous 
membrane often thickened; and Dr. Soltau Fenwick (21) seems to hold the 
same opinion of its origin in phthisis. Dr. Fenwick says that in phthisis 
of moderate severity some dilatation is almost always present ; and lu 
dater stages, if the case be slow and protracted, the greater curvatuie 


may fall several inches below the navel, and even to the pubes. 

Dilatation, then, is variously associated with ectarrh, as cause, coin 
comitant, or consequence. The cavity is never thoroughly emptied, an 
thus always contains a remnant of decomposing food to taint all tna 
<R>mes in. But this retention is at its highest in cases in which tner 
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tis sgtne mechanical obstacle at the pylorus. It is in these cases, whether 
of cancer of the pylorus, of fibrous thickening of the part,* of external 
adhesions, of toraion, of cicatvicial closure due to past ulceration or 
possibly to corrosive poison, that dilatation reaches its highest expression 
It is in cases of pyloric obstruction that the stomach attains those 
portentous proportions which enable the patient to deliver himself of 
vomitings which fill a bucket. Curiously enough, in pyloric obstruction 
the stomach, instead of yielding, sometimes contracts, its coats becoming 
enormously thickened and its cavity reduced. In a man aged about 
forty, whom Sir W. Gull saw with me at the close of his life, and in whom 
the symptoms pointed to a greatly thickened and contracted stomach, this 
sUte and pyloric stenosis were found after death. The stenosis was due to 
the scars of three or four simple ulcers. It is remarkable that some three 
years before his death the stomach was considerably dilated, and that 
this dilatation gradually gave place to the contraction. The walls were 
of^ extraordinary thickness and the cavity very small. There was no carci- 
nomatous infiltration. The thickening was largely cirrhotic, yet during 
life peristiilsis* was very active and visible [vide p. 443, the same case]. 

Dilatation of the stomach is apt to follow surgical operations upon 
the abdomen, and to give rise to alarming symptoms which may be much 
relieved by lavage. • 

By torsion we mean that a distended and overloaded stomach, 
dragging at its pyloric attachments, causes acute flexure there whereby 
the issue of its contents in the normal direction is still further impeded. 
Sir William Broadbpnt has added to this certain cause of increasing 
gastric dilatation the supposition that in some persons the lesser omentum 
ij too short and the suspension of the pylorus unduly high. In such 
cases the kink at the pylorus Avould form more readily, and such persons 
would have a predisposition to dilatation of the stomach. For information 
concerning the mechanism of dilatation of the stomach by displacement 
of the kidney forward so as to press upon the fixed descending portion 
of the duodenum, and to obstruct the passage of the chyme, the reader is 
leferred to the article on “Nephroptosis” in the next volume of this 

Symptoms. — It must be remembered that in not a few cases, more 
especially in those in which gastrectasis is a complication or sequel of 
«omo other disease, the patient may not complain of any characteristic 
symptoinsj in the midst of his other* troubles some dyspepsia, flatulence, 
gastric discomfort m&y pass unnoticed, or be accepted as part and 
parcel of the constitutional state. In all cases, therefore, in which 
atation may be suspected, a careful physical examination must b« made, 
kir^l chronic dilatation of the stomach are often of a general# 

oft^ feebleness, anaemia, emaciation, thirst, scanty urine 

evT its ^constituents, heavy aching limbs, sallow and hollo w- 

tiss fl^'bby tongue, sour breath, dryness of the skin and other 

chilliness even to ashiness or cyanosis or subnormal bodily tempera- 
) vomiting, and certain nervous symptoms, sometimes of a peculiar 
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kind and due more or less perhaps to peculiar causes, as will appear ^ 
hereafter. Pain and vomiting may also be present and more definitely 
indicate the nature of the disease. 

Fain, — The pain in dilatation is not the ordinary pain of dyspepsia 
or is that pain with a difference. It is not felt especially after food; it is 
not associated with eructations or acid risings ; it is not periodic or even 
very variable.^ It is not the acute pain of gastralgia or of some cases of 
malignant disease, it is rather a sense of weight or oppression ; but it is 
none the less wearing and intolerable. This pain is due to the burden 
within the stomach, and is quickly relieved for a time when by vomitincr 
or syphonage the burden is removed. It is characteristic rather of 
dilatation mechanically produced. 

Thirst is not less distressing than pain. Full of slop as he is, the 
patient burns with thirst, as absorption from the anaemic and perhaps 
catarrhal walls of the stomach is almost at a standstill, and the licpiids 
drunk by the thirsty sufferer lie in the sac stagnant until rejected ; the 
thirst which follows even ordinary and occasional vomiting is well knomi 
to every reader of these pages. 

The urine for the same reason is scanty and usually deficient in 
chlorides. It is often alkaline and contains triple phosphates. Dr. 
Sidney Martin tells us that it may contain excess of ethereal sulphates 
from the putrefactive changes ; though such changes (as he observes) are 
more usual in the intestines than in the stomach. Albumin is not an uncom- 
mon impurity of the urine in cases of gastrectasis of the extremer degrees , 
or at an earlier stage albumosuria (peptonuria) may occur, as in carci- 
noma or ulcer of the organ. Acetonuria is occasionally seen in cases of 
dilatation of the stomach ; for a further account of this symptom thf 
reader is referred to the article on “ Ulcer of the Stomach ’’ (p. 532). 

Th^ Bowels , — Dryness of the skin and indeed of all the tissues, and 
constipation of a most obstinate kind, are conspicuous — the faecal masses 
being shrunken and hard. Conversely, these symptoms should lead to 
suspicion of dilatation or other atrophy of the stomach. It is said that 
diarrhoea occurs in some cases of gastrectasis. I am again indebted to 
Sir William Broadbent for the account of a lady once under his care 
for gastrectasis, in whom the stomach would empty itself from time to 

' A stomach which is capable of frequent upward discharges of its contents, whether solid 
or gaseous, is not seriou.sly dilated. I omit ?11 allusion in the text to those cases in winch 
sulphuretted hydrogen is thus discharged ; the symptom is a very noisome one. The 
antagonistic to the lactic acid fermentation ; it is often associated with hydrogen and nuirsh 
gas, and Boas says it is a result of dilatation (6a). The symptom is of rare occuneiicc 
and difficult to explain ; but in my experience it is not characteristic of dilatation, h 
may be Jue to abnormal patency of the pyloru.s, so that intestinal gases rise into the stoniach 
al recently saw a bad case of the kind with Mr. Copley of Wisbech in a neurotic } oung 
woman. The stomach was not permanently dilated, and Mr. Copley, by test la\a}s'c- . 
believed it occurred independently of albuminous food. Indeed, the phenomenon would iccui 
after the stomach had just been washed out and wa.s presumaMy empty. Indol has been 
detected in the stomach in rare cases, and sulphuretted hydrogen, like indol, may be dne to 
the presence of the colon bacillus (46a). Hoppe-Seyler (27) analysed the gases in ele^en 
cases of gastrectasis, and found varying proportions of hydrogen, nitrogen, carbonic acn > 
fthd oxygen. The gas was usually inflammable. 
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«timc»with a rush from the bowels. The recumbent posture seemed to 
l,e the means of enabling the viscus thus to unload itself ; after retiring 
ti) rest the patient would have q, sense of the gushing of fluid within her, 
,ind on seeking the closel a profuse liquid discharge would issue from 
the rectum. After such a discharge the stomach was no longer perceptible 
by the physical signs which had previously made it very manifest. 
lilSmately an autopsy was obtained and non-malignant thickening of the 
pylorus without stenosis was found. In the upright position the pylorus 
was probably closed by acute flexion of the part at the point of sus^nsion. 

Emaciation. The late Dr. Sutton tells a horrid story of an autopsy on 
ii case of his own in which he found food impacted layer upon layer 
111 the stomach and gradually so consolidated there that the cavity 
Avas represented only by a small ^sage, in the middle of the mas^ 
through which fluids had trickled into the duodenum. This may serve 
as' an extreme instance of the cessation of all nutritive function in the 
orpn; and if the state of the ingesta is usually rather that of a sour 
fermented “ swill,’’ the absorption of nutritive matters is none the less in 
abeyance, an(f none the less is the patient’s body reduced by a dry 
atiophy. Moreover, such food as may be absorbed is by the abnormal 
decomposition reduced to almost worthless elements. The appetite is 
bad or capricious. ' 

Temperature . — As in other cases of reduced vitality the temperature 
often falls below the normal range. From lack of fuel the warmth of the 
body is spent and not replenished. The patient feels chilly, is cold to 
the touch, pinched in face, and may become even ashy or cyanotic. 
Ihe pulse is often ^very slow, it is always feeble. Such changes may 
be due in part to auto-intoxication. 

Vomiting is not a constant symptom. The small part taken by the 
stomach itself in the act of v^omiting is probably less and less possible as 
the stomach is extended j the reflexes arising from its interior surface 
‘ire weakened, and until the irritation becomes extreme the vomiting 
machinery is not called into action. Speaking generally, vomiting is more 
irequent and characteristic in cases in which dilatation has come on 
gradually froii mechanical causes, in the midst of comparative health, 
than in cases in which the viscus has yielded under the shadow of 
Gx austing constitutional maladies. The vomiting, when present, is not 
requent, it does not return after most of the meals, as in cancer without 
[ ^ station, but three or four meals, efr the meals of three or four days, 
‘iccumulate. Moreover, individuals differ a good deal in readiness to 
^omit. For like reasons eructations of food are unusual ; the stomach, 
j^ow unable to expel small quantities from time to time, when its burden 
^^I'Olerable, is passively emptied by a sudden impulse of the, 
machinery. The dyspeptic who suffers from acid eructations 
P^Oiably has no dila^tion of his stomach. Thus, as I have already 
^^rned the reader, the dilatation is often latent. Unaccountable 
obstinate constipation, scanty urine, and failure of bodily 
^ should move the physician, therefore, to examine the stomach care» 
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fully ; and this the more as dilatation without vomiting may signiiy an# 
acute and very perilous condition. Whatever the history of the disease 
vomiting is a conservative process; Ijy thus unloading himself the 
patient gets along. In a case of large ectasis of gradual initiation 
the act tells its own tale. After a time of increasing repletion, whether by 
food and drink, or by some such weeping of the walls into the gastric 
cavity as Fagge supposed and Broadbent observed, the burden becomes 
intolerable. Under the weary education of affliction the abdominal 
muscles become trained to the new labour, and at a certain height or 
at a certain weight of gastric contents vomiting begins in earnest. The 
nausea described by most authors may sometimes be felt, but in my own 
cases nausea has not been usual ; somewhat suddenly the contents of the 
sac are cast up by contractions of the abdominal muscles so violent as to 
shoot the foul stream from the mouth as from a pump. As if by 
repeated strokes of a piston, the spouting fills the pail until the onlooker 
wonders whence it all can come ! The vomit, if held up to transmitted 
light, is usually darkish gray in colour, and streaks of a lighter gray 
mucus are seen to be suspended in it ; on the top is a dal*ker, brownish 
froth : at the bottom is a deposit of solid matters ; chiefly food-remnants 
mixed with mucus, sarcinae, yeast cells, and other microbes. By the 
microscope or with the naiked eye matters swallowed many days 
or weeks previously are often to be found. Sir William Broadbent found 
(private report to myself), on a certain 31st of March, in the washings of 
the stomach of a woman suffering severely from gastrectasis a remnant of 
preserved ginger, which had been eaten on the previous Christmas Day. 
She was certain that she had never eaten of ginger since that day. The 
stuff smells of the swill tub, and is mostly acid with the acids of fermenta- 
tion, though in some cases hydrochloric acid is to be detected ; often 
indeed in no small quantity (Cahn and v. Mering) : it seems, therefore, 
that hydrochloric acid, even in normal quantities, does not always arrest 
fermentation. I suspect that in the atonic cases free hydrochloric acid 
is always in defect, although it may be abundant in the hypertrophied 
stomach of stenosis. The vomit probably contains also certain poisonous 
products of which little is accurately known, but which niay be charged 
with peril to the patient nevertheless. 

Unfortunately the vomiting, violent as it may be, does not quite 
empty the cavity ; and, as in the case of other hollow organs, a little 
puddle remains to contaminate all fOod subsequently taken in. The relief, 
however, such as it is, is welcome to the patient'; for some hours to come 
he is free from his distress. 

Kifssmaul, under the name of “ Tief stand,” describes stomachs which 
by means of tight lacing, or other dislocating agency, are thrown into 
a loop so that the pylorus approaches the cardia. In this change the 
smaller curvature becomes acute, the large curvature extends, and the 
whole organ falls deeply down into the abdomen. In these cases, e 
says, vomiting becomes difficult or impossible ; so that in them syphonage 
£s of urgent importance. 
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^NerviMs symptoms , — Besides the depression of spirits whicji cannot fail 
to be present in an abdominal malady so persistent and so full of misery, 
there are, in not a few of thesoi patients, symptoms which suggest a more 
specific source. The weary and disheartened* sufferer falls into a 
ni^elancholy ; he is annoyed by strange sensations ; he is fretful, sleepless, 
aii,^ subject to night-mares ; his head aches, and with the headache may 
be tinnitus, vertigo, or visual disturbances ; he then may fall into a 
syncope, or, worse than this, tetany or convulsions may appear, or even 
a coma, in which the patient may die \yicle art. “Tetany,” in a later 
volume of this System\ These alarming and perilous events seem to 
depend upon the formation of poisons in the stomach ; Ewald, indeed, 
in a case of tetany of intestinal origin discovered a kind of ptomaine in 
the urine. Trousseau’s observations on tetany in the diarrhoea of 
children are well known. Bouveret and Devic injected fluid from the 
stomachs of such cases into animals and thereby set up tetanic con- 
\Tiisioris. The same authors state that even in cases of such severity 
an excess of hydrochloric acid will altogether prevent the formation of 
these poisons. ^Icohol, they say on the other hand, favours their 
formation ; and till this observation is refuted it will be our duty to avoid 
alcohol, if possible, in our dietary or treatment. In discussing the causes 
of this poisoning we are reminded forcibly of Bunge’s view of the 
stomach, not as the chief organ of nutrition, a function which ho 
attributes rather to the intestine, but as the seat of the protective 
function of the disinfection of ingesta before they go farther. How im- 
portant the stomach chemistry is in the aversion of such dangerous 
poisons as the typhoid and the choleraic is well known. It may be, 
t 4 herefore, that the brew, of poison is due negatively to gastric inefficiency 
rather than to positive concoction. In the Czerny-Kaiser experiments, 
when the stomach was removed from dogs, the animals were poisoned by 
foul flesh which in the normal state they would have devoured with 
impunity ; and Pawlow observed a like result in dogs after section of the 
vagi [see art. “Neuroses of the Stomach,” p. 464]. 

Alcohol, |Lgain, as Tappeiiier has indicated, may be mischievous 
indirectly by facilitating absorption. Bamberger, although believing 
that auto-intoxication is at the bottom of these accidents, reviews among 
other possible causes a reflex irritation arising from the walls of the 
stomach, and again the desiccation of the tissues. The most important 
“ desiccation,” surely, must be the thickening of the blood from imperfect 
absorption, which I have compared to that in cholera ; and, as in this 
disease, it is apt to produce morbid phenomena of its own, possibly 
®ven the tetany ; certainly cramp is common in gastrectasis. At present 
Ae prevalent working hypothesis is that one or more soluble poisons,* 
ormed, or at any rate present unneutralised in the stomach, are the 
cause of tetany and.,other such accidents. Acute nervous disturbance 
l^nd death have occurred not a few times during lavage ; and, beneficent 
lavage is on the whole, it is alleged that tetany and worse than 
ctany have been disasters due to this operation. Dr. Soltau Fenwick 
. VOL. Ill 2 K 
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has carefully considered this matter. That lavage creates the dangerous 
factor seems improbable, but it may determine the absorption of it 
Dr. Dreschfeld once saw tetany appear spontaneojisly without lavage in a 
case of dilated stomach \Me art. “Ulcer of Stomach,” p. 533]. Bouchard 
amid much that is fanciful, has drawn our attention forcibly to auto- 
intoxication, and we cannot ignore his arguments, even if we think so^jqg 
of them exaggerated; other physicians also have insisted upon some 
such explanation of phenomena, which, obscure as their origin may jje, 
are none the less hazardous and even lethal. Senator was, perhaps, the 
first to suggest the possibility of this kind of auto-intoxication. Yet, 
although in the face of such accidents as slow pulse, tetany, convulsions, 
coma, and so forth, we cannot but suspect self - poisoning, Muller 
sought for ptomaines in the dilated stomach of such a case with 
negative results ; and although Brieger’s peptotoxin can be obtained 
in the laboratory from fibrin, it has not been found in the stomacli. 
Lorenz, von Jaksch, and von Noorden have found acetone in the stomacjjs 
of persons apparently poisoned by their own organs ; acetone might 
arise out of milk fermentation, but as it is more or, less oxidised on 
absorption it could scarcely accumulate in dangerous quantities. No 
great harm can come of the decomposition of fat or of carbohydrates; 
we have to look to albuminous ingesta to generate toxins, but con- 
version of these into toxins must be checked in the presence of a large 
quantity of acid, even if the acid be organic ; and as a matter of fact, 
such products of albuminous decomposition as phenol and indol are very 
rarely seen. However, from this point of view, it may bo unwise 
to cut down the amount of carbohydrate food too 'much. Obscure as 
the whole subject still remains, these theoretical .considerations must nol^ 
be ignored. Whatever the mode of generation of toxins, if such there 
be, careful washing should rather cleanse and prevent evil than be itself 
the cause of the tetany or convulsions, as has been alleged against this 
mode of treatment ; though it is conceivable that washing may favour 
absorption at some critical moment. These dangerous accidents at most 
are very rare ; I have been washing out stomachs for fiftpen years, at 
one time on a large scale ; yet I have never seen tetany or convulsions in 
such cases, either during syphonage or otherwise. 

Finally, Bouchard describes an arthritis in patients suffering from 
dilatation of the stomach, and attributes it to the absorption of poison 
from the alimentary canal : I cannot call to mmd any instance of this 
association of diseases. 

Physical Signs. — Inspection. — Emaciation is so commonly associated 
with ^astrectasis that inspection of the abdomen is often useful. 
'■Not infrequently, indeed, the outline of the distended organ can be seen, 
and demonstrated to a class ; and the breach thus made in the symmetry 
of- the contours of the abdomen is very characteristic, the fulness lyii^o 
towards the left hypochondrium. The abdomen need not be protuberant 
as a whole, and usually is not. To see the upper border the 
^ould be at the foot of the bed ; to see the lower border, on the other 
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haijd, the light should come from the head. When the maip contours of 
the stomach are visible the organ is temporarily or permanently deranged • 
but it may not be dilated; on the contrary, it may be contracted and 
thickened. If the lower curvature do not transgress the parallel of the 
navel the distension may be within the bounds of the normal or at anv 
ra^e the stomach may be able to recover itself in due course ; but in such 
cases the upper contour will probably be invisible. In many thin persons 
after a meal the flatulent stomach may be recognised as a protuberance in 
epigastrium ; but after a short time it recedes within its proper limits 



-'3 Obstructive dilatation— iion-imilignant stenosis of pylorus ; man let. 35 (Pepper and Stengel) 

Sometimes tjie diagnosis is facilitiitcd by making the patient stand up 
p acing him so that the light falls obliquely upon the abdomen, 
ny variation between the vertical and horizontal postures will of course 
noted. 

If, however, the smaller curvaturp be visible, and the larger curvature 
sweep dowm to the parajjel of the navel, or one to four finger-breadths 
e ow it, rising again into the loft hypochondrium up to the tenth rib, 
than a transient distension; the stomach is probably 
^ its capacity of resilience. In gross feeders the 

sto walls are usually too fat to permit the outlines even of a bi^ 

dowi^^^ seen. In rare cases the lower margin may sweep 

the 1' pubes : it may drag the pylorus from under 

iver downwards, so that this structure, even when free from disease, 
easfl P^^^^Pl'iWe to the touch ; if it be thickened it can be grasped 
y enough, or adhesions of the pyloric portion to neighbouring 


SYSTEM OF MEDICINE ‘ 


structures i^ay be detected. Here again, however, the possibility ^ ^ 
mere displacement without great dilatation must not be forgotten. The 
position of the upper contour and the other facts of the case will prob- 
ably prevent any error in this respect. In displacement the promi- 
nence of the stomach below its normal position contrasts with the epigas- 
trium left hollow by its descent. The upper border often travels up and 
down with the breathing, or seems to do so. 

If the outline of the stomach be not visible, or be indistinct, or if its 
volume be not sufficiently manifest, further means must be employed. 
Leube introduced a stomach -sound for the purpose, which I need not 
describe, as it proved to be of little service ; I believe, indeed, that 
it is no longer used by Leube himself. Another way of mapping out 
the stomach is by administering to the patient an alkaline carbonate 
followed by an acid, so that gas may be given off in the stomach, 
the volume of which is thus made manifest. Von Ziemssen preferli 
this plan to any other of the kind ; he gives to an adult man seven 
grammes of sodium bicarbonate and six of tartaric acid ; to a woman he 
gives one gramme less of each. The method is an uncomfortable one for 
the patient, possibly injurious, and in my experience has been difficult to 
control. I have found it a simpler and better plan to pump air into the 
stomach by means of the syphon-tube ; this is easily done with an inflating 
syringe, and the quantity of air can be readily increased or diminished to 
the advantage both of physician and patient. It is said that if the 
pylorus bo slack distension of the duodenum can be detected; this I 
have never seen to my knowdedge ; but in atonic dilatation without 
stenosis the inflation test may be defeated by the escape of some of the 
air into the bowels. Pepper and Stengel think that by inflating quickly; 
at first a spasm of the pylorus is set up which prevents this escape. 

To try to map out the stomach by pouring a large quantity of some 
fluid into it is to forget that the stomach is movable as well as distcnsiljle 
Manometers have been contrived for the estimation of elastic pressure of 
the walls of the viscus, but they are idle toys. 

Peristaltic movements of the stomach are often to be^ seen ; and if 
they do not occur during quiet inspection they may be elicited. Flicking 
with the wet end of a towel is said to be a good way of producing 
them; but if they are to be got, manipulation will suffice to bring 
them out. If the left flank and epigastric tegion be kneaded, rolled, 
or chafed, the movements come out,‘ if the stomach be capable of them ; 
a tumour the size of an orange may rise in the cardiac portion and 
slowly and sinuously travel towards the pylorus; this movement may 
be repeated either spontaneously or by a renewal of the handling. Re- 
verse peristalsis is occasionally seen, and is significant of pyloric obstruc- 
tion. In most cases, however, the sinuous movements of the walls arc 
not fully visible as such ; but from a flat epiga^+^rium a large boss oi 
phantom tumour may suddenly form under the eye, and falling again 
may reappear at another part of the gastric area, the intermediate pm 
glession, if such it be, being lost to sight, A soft and flat epigastrium 
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thus at intervals ‘‘rise up like a quartern loaf/' Somgtimes hand- 
pressure upon any tumidity about the pylorus will force up the fundus 
into a boss. Movemenjs of this kind are readily apparent only in cases 
■ of a chronic course, in which the coats of the stomach are hypertrophied, 
or at any rate active ; in cases, that is, of pyloric obstruction of whatever 
ki^d, whether the stomach be dilated or contracted : on the other hand, 
it is probable that palsy of the gastric walls is never complete except in 
intense cases. 

For inspection of the patient in the erect position when gastroptosis 
is suspected, the reader is referred to the article on “Enteroptosis” (p. 587). 

Palpation, — Sometimes the hand passed very lightly over the ab- 
domen will detect a prominence of the stomach when the eye fails to do 
so. In the larger number of such cases the meaning of the prominence 
is scarcely to be mistaken ; the organ gives to the hand a sensation as of 
an air-cushion, which, for my part, I have often found very characteristic. 
If peristalsis arise under the hand at the same time the diagnosis is easy ; 
but the walls^may be too slack or the contents not such as to produce 
this action. ^ 

The “splash” is the next sign which we try to obtain. This is 
sought for by placing the right hand under the patient's left flank, and the 
left hand upon the navel ; the two hands are then sharply thrust to and 
fro, either alternately or together ; or the two hands may bo placed on 
the abdomen, and the sudden displacements repeated, or again by grasping 
the iliac crests the abdomen may be shaken as a whole. A little patience 
may be required as, even in a dilated stomach, a definite splash may 
not be obtained at^first ; it would seem that some peculiar disturbance of 
ihe gaseous and fluid contents is necessary to produce it : the splash once 
obtained, however, may be reproduced at will for some time. I am 
disposed to say, in spite of contrary opinions, that if a definite splash of 
a well-marked character is present, dilatation of the stomach or colon 
certainly exists. The difficulty is that squelchy sounds may be produced 
which may indicate dilatation, but are not conclusive. Practice alone will 
enable the pl^sician to distinguish between the mimic squelches and the 
unmistakable splash. The former may be obtained in stomachs or colons 
uf normal dimensions ; and they are not uncommon in women, or in spare, 
dyspeptic, nervous persons of either sex, who are also subject to the so- 
called crying bowels — spontaneous and long -continued gurglings which 
urc sometimes so annoyijig as to drive the sufferers out of society. Some 
years ago I pointed out that in some neurotic girls this noise is rhyth- 
mical with the respiration, or is called forth by deep inspiration. In 
these persons the respiration, even when forced, is almost wholly dia- 
phragmatic, and the troublesome disorder may be removed by promot* 
the expansion of the chest. In patients such as these manipula- 
tion often brings ou^i squelchy sounds which simulate the splashing of 
gastrectaais, but they are not identical with it. Still, between such 
sounds, and those which may indicate moderate degrees of dilatation, 
^o«ht may readily arise, or distinction be impossible. The difficulty 
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is the ^eater as some degree of gastric dilatation is not uncommon in « 
chlorotic girls, and impedes their recovery. False splashing is often 
produced in the colon, or possibly in the small intestine. In such 
doubtful cases the splash should be sought before food is taken, as for 
instance in the early morning after the patient has drunk a glass or two of 
water. Flaccidity of the muscular wall of the abdomen greatly facilitates 
the examination. I am rather indisposed to admit that true splashing 
is found in a stomach which is but temporarily distended, say by a 
heavy and flatulent meal. The fluid gets away pretty readily and the 
walls contract upon their contents. If the stomach be full, that is to 
say, adapted to its contents, splashing cannot well be obtained. 

In not a few cases the stomach may bo found pressing up the dia- 
phragm and rising into the region of the left thorax. In such cases 
the heart sounds may have a consonating or metallic quality. I have not 
been able to satisfy myself that these signs are indicative of dilatation of 
the stomach, of more, that is, than a temporary windiness. On the other 
hand, we hear of cases in which the liver, displaced by the stomach, or 
swollen by the task of converting the poisons generated iii the stomach, 
and in some persons thrust down by belts or lacing, falls downwards and 
drags, so it is said, the kidney with it. No instance of this series has 
come under my notice ; and indeed I hesitate to believe that gastrectasis 
initiates such changes, though it may accompany them. 

Percussion, — This means is less valuable in detecting gastrectasis 
than might be expected. For me at any rate there is often a great diffi- 
culty, especially in the obscurer cases, in distinguishing by percussion 
alone between resonances of stomach, of colon, or .even of distended 
small intestine. The colon, indeed, may override the stomach. Whej^ 
used after inflation percussion is of some help ; the upper border 
especially may be defined, and from this some estimate may be made of 
retained ingesta and secretions : in a few cases a shifting line of dulncss, 
as of shifting contents, can be found when the patient changes from 
the standing to the supine position. Whether over stomach or 1 ) 0 W (;1 
the percussion note may quickly alter as the cavity changes its form. 
The spleen may encroach upon the area of the fundus, as in fevers ; or ii 
large liver may be mapped out; but little is to be learned from per- 
cussion of the stomach which is not to be better learned from inspection 
and manipulation. Osier states, on Pacanowski^s authority, that the 
greatest vertical diameter of gastric resonance in the normal stomach 
varies from 10 to 14 cm. in men, and is about 10 cm. in women; h\iU 
as I have said, to measure the capacity of stomachs in general by 
so marly centimetres of resonant area on the surface of the abdomen 
< 7 cannot satisfy a cautious observer. There is no stomach note properly 
so called ; with the tone and tension of its walls the resonance varies^ 
through a wide compass. ^ 

Auscultation is of very little use, whether practised in combination 
with percussion, as recommended by some authors, or alone. Comlin^® 
a-uscultation and percussion may interest the observer in a case in hic 
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thcb diagnosis has been made by other means, but as a foundation for 
diagnosis auscultation is of little service. • 

Morbid anatomy. — It is rj,ther difficult to deal with this part of the 
subject without travellihg out of it. With the various causes of mechanical 
dilatation — whether cicatricial, fibrotic or carcinomatous, or due to 
pressure, or adhesions of external origin, and so forth — I have not to 
deal; these changes are described elsewhere. In like manner, catarrh 
of the stomach and atrophy of the organ, although often associated with 
dilatation, are not an essential part of it, and are likewise described else- 
where. 

Of the dislocations of the viscus I have spoken incidentally ; it will 
suffice here to say that, so long as the attachments of the end of the sac 
hold, the lesser curvature is bent more acutely ; but the stomach does 
not fall as a whole. When, on the other hand, the pylorus is dragged 
from its moorings the lesser curvature dips obliquely from the left 
hypochondrium, passing even through the line of the navel ; so that 
fhe stomach occupies the hypogastrium. The pylorus is thus bent 
upon itself, And the obstruction is indefinitely increased. The state of 
the coats of the stomach depends upon the character of the causes : if the 
dilatation be due rather to arrest than to failure, the reluctant muscular 
coat will tend to thicken, and with its increase there is usually an increase 
of the mucous coat also. If the hindrance be of slow growth, and the 
muscular coat undergo a parallel reinforcement, the cavity, as I have said, 
may not be enlarged, but may even be diminished ; and the mucous coat, 
perhaps also thickened, may be thrown into exaggerated folds — the 6tat 
iimmelonnA, Prof, *Hamilton says : “ The mucous membrane is thrown 
^iiito innumerable pyramidal elevations with obtuse apices, each about the 
size of a lentil seed — ^probably caused by spasmodic contraction of the 
muscularis mucosae, and of course it is often catarrhal.” But in the vast 
majority of cases the cavity is greatly enlarged, and the hypertrophied 
muscular bundles lying between the connective-tissue septa — them- 
selves also much increased — are very prominent. Unfortunately, as in 
compensatory hypertrophy elsewhere, the thickening tends to sclerosis. 
This proces^ probably identical with the fibrous condensation which we 
occasionally see in the pylorus itself, is irremediable. In chronic alcoholism 
this change is well seen, and in this case at any rate it begins in the sub- 
niucous tissue, wherein, as well as in the proper muscular coat, the fibrous 
elements slowly advance at the expanse of the functional elements. For 
obvious reasons the Ifypertrophy is first and chiefly seen about the 
pylorus, the main motor of the stomach, and there likewise the fibrous 
degeneration is conspicuous ; we may still find muscular hypertrophy 
nbout the pylorus, when the muscularis of the fundus is atrophied by straiji 
•^^Jd pressure. There seems no doubt that in some cases the chronic 
^od diffused thickening is of a carcinomatous nature, some leather-bottle 
stomachs being due*to such an insidious infiltration ; but as such changes 
^ 0 not fall within our present point of view we do but note them and pass 
That the leather-bottle stomach like a dense pylorus is by no me^s 
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always malignant my own experience can testify, and I am supported in tjiii, , 
opinion by the records of Dr. Leith (p. 441), and of Drs. Perry and Shaw 

When we turn from these chronic And mechanical cases of gas- 
trectasis to the acuter ^orms, or to forms which, if not very acute, are 
rather degenerative than mechanical in origin, we may fail to find 
compensatory hypertrophy. All the coats are thin, even wasted, as the 
partial obliteration of the secretory glands will show ; and as the muco*sa 
is almost surely the seat of a catarrhal process the muscularis is the 
less able to retain its natural elasticity. Mucus is found more or less 
abundantly in the cavity, and serves but too efficiently as the culture 
medium of yeast, sarcina, and other microbes, and as a source of some of 
the products of decomposition. 

The contents of the stomach are excessively acid, and the reaction 
is usually due to the organic acids — lactic and butyric. It is alleged 
that hydrochloric acid is often present, even to excess ; certain authors say, 
indeed, that in some cases hyperchlorhydria may be the efficient cause of 
dilatation ; but the grounds for this belief seem insecure. 

Diafirnosis. — From what has gone before it is clear that ^he diagnosis 
of dilatation of the stomach must be made by looking at the body, by 
handling it, by puffing out the organ with an inflator, and, as sub- 
ordinate means, by percussion with or without simultaneous auscultation. 
The physician will also have the help of the symptoms and history of the 
case. To these aids is to be added an investigation of the contents of 
the organ by syphonage — perhaps the most valuable means of all in cases 
which do not speak for themselves. Of this method I §hall say more under 
the head of treatment (p. 510). The only final diagnosis of the malady 
is time after time to find considerable remnants of food in the viscus seven^ 
hours after a meal. A moderate meal is dispersed by that time, even 
by an atonic stomach ; a light dinner is disposed of long before the lapse, 
say, of twelve hours. A progressive diminution in the average secretion 
of urine and desiccation of the tissues would corroborate the diagnosis, 
and suggest a tight pylorus. If bile bo found in the stomach the pylorus 
is probably open. Dilatation due to mechanical obstruction is usually a 
persistent and inexorable process ; that of atony remittent and mitigable. 
In obstructive cases peristalsis is more likely to become visible. In 
gastroptosis the lower border of the viscus is or may be manifest ; the upper 
border is not to be found : I may remind the reader that a fallen stomach 
is not necessarily a dilated one, though it is in great danger of becoming 
so by kinking in the pyloric region. In ptosil other viscera, such as 
the liver and kidney, may also be displaced. Illumination of the stomach 
from within, as practised by Einhorn and by Keichmann and Herying 
(gastrodiaphany), does not seem to promise much so far. I admit that 1 
have no personal knowledge of the method, still I am indisposed to 
believe, as Martens and Meltzing assert, that the full sumach under normal 
circumstances usually descends to the navel ; it may do so, but it seems 
much more likely that the rays undergo so much diffusion that the 
method is fallacious. If substantial tumours occupy the stomach their 
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>)pacity to the rays may lead to their definition, scarcely ^ their 
discovery. 

The absorption methods are gf rather more practical value. In dilated 
stomach the rate of absorption is almost always slackened, usually very 
much so. If to such a patient potassium iodide be administered, the drug, 
instead of appearing in the urine in some ten minutes, will take an hour and 
more to present itself. Chlorides, again, abundant enough in the stomach, 
ure scanty in the urine. In using such tests as these it must be 
remembered, first, that some of the solution may have passed through the 
pylorus ; and, secondly, that absorption is retarded in states other than 
dilatation of the organ. Sidney Martin says, indeed, that the salol test is 


deceitful. 

If the stomach be very capacious its distension is probably due to 
mechanical causes ; if oedema of the feet be present, and free hydrochloric 
acid be absent or very scanty, the mechanical cause is probably cancerous. 
On the other hand, an atonic stomach, virtually dilated, may recover some- 
thing like its normal limits when containing dregs only. Syphonage will 
then settle the* question. The diagnosis of malignant destruction, if no 
tumour be palpable, must depend on the age of the patient, on his 
clinical history, and in some degree on the estimation of free hydro- 
chloric acid. Of the lactic acid test of Boas I can say nothing ; but it 
does not seem to gain general acceptance. 

For some remarks on the diagnosis of dilatation due to the scar of 
ulcer the reader is referred to Dr. Dreschfeld’s article on “ Ulcer of the 
Stomach.’^ , 

The following two cases are good examples of the occasional difficulty 
of diagnosis : — Hayem reports a case of a man, aged foity-two, who was 
admitted suffering from 'dyspnoea, cyanosis, cold extremities, and oedema 
of the legs. A rasping murmur was heard in the 4th intercostal space ; and 
at the apex was heard a humming bruit like a mill-wheel, and not syn- 
chronous with the heart sounds. The urine was very scanty, but con- 
tained no albumin. The abdomen was distended, very painful, and tight, 
as if peritonitis were present. The stomach was now found dilated to a 
hne some inches below the navel. Lavage was used daily with great 
relief ; the urine was trebled in amount, and the cardiac murmurs ceased. 
After death stenosis of a non -malignant kind was discovered at the 
pylorus; in this case it would seem that the stomach arrested the 
diaphragmatic movement, pushed the* heart upwards, and even deformed 
the chambers. * 

The second case I saw 'with Dr. Laurence Humphry. A middlc- 
J^ged lady fainted, fell into collapse, and died within twenty -four •hours. 
A thorough examination of the patient was impossible, but we detected, 
we thought, considerable dilatation of the stomach. A good tossing 
splash was readily obtained, there was a tympanitic area and a definite 
cushion-like tumidity. On post-mortem examination this bag proved to 
an enormously dilated transverse colon ; the stomach was small and 
feti acted, and lay high up under the ribs. 
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Prognosis. — This must depend greatly upon the causes and the/ 
degree of the dilatation, and no less upon the date of the diagnosis. * 
my experience, even if we exclude the c£f,?es secondary to stenosis, dilata- 
tion of the stomach is a very obstinate and generally an incurable malady. 

If there be stenosis of malignant origin the prognosis will fall under that 
of the primary disease. If the stenosis be not malignant, yet irremovable, 
relief of the symptoms is all we can hope for. In atonic dilatation with- 
out stenosis the prognosis, as a rule, ought to be hopeful \ but, unless 
his diagnosis be made in very good time, the physician has no easy task 
before him. The treatment is very troublesome and in some respects 
very unpleasant \ not only so, but with every advantage, as in cases of 
atonic dilatation after exhausting disease, if this state of the stomach 
become a substantial complication, the cure of it will be a long and 
difficult business. 

Treatment. — We have to deal with an overworked and irritated 
organ becoming insufficient; its secretions and its motor activity fail; 
food is delayed in the cavity and the viscus dilates. How is this 
chain of events to be prevented ? In dilatation consequeht on stenosis 
there may be no loss of gastric juice, and the motor effect may be a 
relative one only. In these cases KussmauFs lavage has enabled us to be 
of much service to a class of great sufferers. After a few test meals of 
cold meat and bread the physician will be able to ascertain the quantity 
and value of the gastric juice, and to estimate the digestive capacity. The 
necessity of syphonage will also be determined by the amount of residue 
found in the cavity at definite intervals. If bacterial fermentation be 
active, carbohydrates, such as starch, dextrin and sugavs, must be withheld, 
or given sparingly. The syphon will also reveal the amount of catarrh, 
if catarrh be present. The conditions of the case being thus ascertained, 
the dietary can be arranged. The first rule, and one good for all ciisos, . 
is that liquids by the mouth shall be restricted, if not forbidden ; at any 
rate during digestion. Von Mering asserts that much of the fluid swallowed 
with a meal flows away in gushes through the pylorus, to be absorbed 
elsewhere ; and Edkins ( 32 ) is quoted by Martin to the same effeet 
If, therefore, the pylorus be narrow or impassable, the ingestion of liquids 
adds a useless burden to the stomach already oppressed ; and, by diluting 
the gastric juice, its digestive powers are still further enfeebled. The 
thirst itself, indeed, is sooner relieved by injecting liquids into the rectum. 

Not only then must the diet be dry, but it must be administere 
finely divided in small quantities, and as ecorfomically as possible , 
is, it must be concentrated, digestible, and nutritious. The use of mi 
in these cases is therefore not without great disadvantages ; if, howev e^, 
o auto-intoxication be suspected, and milk in this respect desirable, one o 
the best brands of condensed milk without sugar may be presen je ■■ 
Otherwise tender meat, lightly cooked and teased^ from the fibre wi 
fork, is lighter, more digestible, and more sustaining. Meat 
the dry meat powders, jellies, minces, and purees of chicken, nmi 


other tender meats may be allowed. Fat is so important an 
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«Nof especially in emaciated patients, that unless the butyric fer- 
mentation be very active, some fats must be included in the diet. 
Eggs— raw, boiled, or in cust^^irds— are nutritious and of small bulk! 
Cream, again, or a little fresh butter, may be both pleasant and useful. 
In the cases of stenosis in which the gastric juices are not much in defect, 
caij)ohydrates may be taken in small quantity without creating the 
flatulence which is so mischievous in increasing distension at the very time 
when the stomach should be contracting. Vegetables are better avoided ; 
if fresh meat be taken they are not necessary, or a little lemon juice may 
be taken occasionally. Un toasted bread should be forbidden, and likewise 
such starchy foods as arrowroot, sago, rice, and the like. In the earlier stages 
it is bettor to limit the starchy food to rusks and plain biscuits ; but as the 
patient’s state improves, malt extract may be added to the diet with 
advantage, as it is readily soluble, nutritious, and laxative. Liquids 
cannot be forbidden altogether. Small quantities of good old spirit, such as 
whisky or cognac, may be taken with a little water. Tea and coffee must 
1)6 laid aside, but a little cocoa made from the nibs may be grudgingly 
permitted. ' ^ 

The quantity of food to be taken at each meal must depend upon the 
weight of the patient and upon his state of health ; it should be divided 
into six small meals a day taken at nearly equal intervals. The fluid with- 
held from the stomach must be injected into the rectum. About half a pint 
of water, warmed to blood-heat, may be thus used three or four times a 
day ; a little table salt, and, if needful, a little brandy, may be added to 
the injection. After a few days the rectum will accustom itself to receive 
the chai’ge; but at first the fluid must be injected very gradually, a napkin 
must be pressed to the seat for a few minutes, and the patient should lie 
down on his left side until the sense of bearing down has ceased. In a day 
or two the urinary secretion will be augmented, it will contain chlorides 
more abundantly, and the tissues will become softer and plumper. 

In atonic dilatation even more care in diet will be needed. In first 
undertaking an acute case of this kind, it is well to feed entirely by the 
rectum for ten days or a fortnight, with the usual precautions. A suc- 
cessful case vfas lately reported in which the patient lived for some long 
time and gained ground on chewing meat which was spat out when fully 
masticated. The patient was occupied all day long in chewing his cud. In 
m atonic cases, in which the gastric juice is more or less suppressed, 
extracts and peptonised foods afe very useful. 

It is better not to gi^e very tasty things even if they seem digestible ; 
c abnormal delay of food in the stomach makes flavours, not unpleasant 
lu themselves, distasteful by their persistence. For this reason i do not 
er cod-liver oil, although it is a valuable remedy, and administered by. 
niany physicians in these cases. The rectum has some considerable 
taking up ^at, and fresh suet smoothly mixed with milk may 
^ given as an enema. The patient must be weighed regularly at the 
line hour of the day so that the fitness of the diet may be controlled. 

^ yphonage . — Both from the point of view of treatment and of diagnosis 
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lavage of thp stomach is a most valuable agent. The* information whitJi it^ 
gives to the physician is often no less than the relief it gives to the patient 
Not only so, but familiarity with the practice hai^ led us to extend its use 
to the investigation of •dyspepsias other than gastrectasis. Disagreeable 
and even revolting as it appeared at first, the remedy is now quietly sub- 
mitted to; physicians and patients become less shy of strange methods^as 
horses get used to locomotives and bicycles : yet when, on the first appearance 
of Kussmaul’s paper, I begged a lady of atonic fibre, afflicted with gastrectasis 
due largely to an abuse of aerated waters, to allow me to wash the stomach 
out, I begged in vain. Even hospital patients resented it at first ; but at 
the present day men and women of refinement take to lavage as naturally 
as after a like period of shyness they did to morphia injections. As in 
the latter case, the danger may now be lest the relief be sought indis- 
criminately. In 1869 the stomach-pump was the means of lavage; soon 
afterwards a syphon, such as is now used, was made for me by Messrs 
Harvey and Reynolds of Leeds, and the same improvement soon suggested 
itself to other physicians. The stomach -syphon is too familiar now to 
need minute description : it consists of a tube of rubbqr-, or still better of 
a thinner woven material like that of which flexible catheters are made, 
with a terminal or lateral opening at the distal end, large enough not 
to get blocked by solid matters ; to the other end a large glass funnel is 
affixed.^ It is well to introduce a short piece of glass tubing in the upper 
part of the length of the tube wherein the movements of the contents 
can be readily observed. These syphons are now sold by all surgical 
instrument makers. My first syphoned patient, or one of my first, was 
admitted into the Leeds Infirmary with benignant pyloric stenosis and 
large dilatation. Him I relieved so greatly by lavage that, being a sharp 
and inquisitive person, he set up as a quack on the strength of his experi- 
ence, and washed out all the queasy stomachs of the country side. I 
believe he made a very good thing of it ; so much so that, being a grateful 
as well as an ingenious person, he offered to give me a share of the 
booty. His irregular practice had the advantage of proving to the 
public that the process is less repulsive than at first sight it appears. 

The syphon is a much safer and more convenient weapon than the 
pump. Twice, at least, I confess to having sucked off a portion of the 
gastric mucosa, and I have seen it done yet more frequently ; indeed 
the accident has occurred often enough. No ill consequences seem to 
follow ; still it is a piece of clumsiness which is rather discreditable. With 
the syphon this accident is by no means impossible, but it is less likely to 
happen. 

I hhve almost given up the use of disinfectants in lavage. 
othe cavity be washed until the water returns clear, our purpose is siilh- 
ciently attained. The stomach never was and never will be aseptic, 
probably it is not desirable that it should be. On tfie other hand, the use 

^ Some physicians still recommend a rose. I used a rose in my first cases, but finding it 
very readily blocked up I did away with it. The tube should be lubricated with glycerin*^- 
\^ide “Disea.ses of the (Esophagus,” p. 361 of this volume.] 
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‘^of ^fitiseptics WBy have its own dangers. If thick mucus be present the 
water should be made alkaline. 

Tte purpose of syphonage not only to clear tTae stomacli of decom- 
posed food, but also to cleanse it from the slime of.catarrh, and from other 
fluids which seem to accumulate in larger quantity than food and drink 
can account for. For this reason, if the syphonage be practised, as is 
customary, once only in twenty-four hours, I always recommend it to be 
done in the morning before the digestive labours of the day are begun. 
It is a common practice to wash out at night, but a morning wash out 
will demonstrate that a great deal of tainted stuff finds its way into 
the sac during the night. Moreover, the results of the morning syphon- 
age are a useful measure of the results of treatment. Sometimes 
there is great difficulty in emptying the stomach on account of the pres- 
ence of solid or semi-solid matters which block the eye of the instru- 
ment. This trouble is generally worst at first; it tends to disappear 
afjber the diet has been carefully regulated, and the state of the cavity 
ameliorated. If the difficulty be considerable, it is well to insert an 
elastic ball in the^ube in the place of the piece of glass tube ; thus care- 
fully a pumping action may be added to the syphonage, and plugs may be 
gently forced one way or the other. 

It is scarcely necessary to say that if cancerous or simple ulcer exist, 
the tube should be used with the greatest care, or not at all. 

Unpleasant as the process must be, such is the relief of the 
pain and other symptoms, both local and general, that patients often 
cany out the methocl,with unfailing regularity, even after the vigilance of 
the physician is relaxed or his attendance has ceased. Generally speaking, 
syphonage in twenty-four hours is sufficient ; sometimes twice or 
thrice a week may suffice; on the other hand, in some bad cases a 
second cleansing in the later day may l>c desirable : the frequency of the 
operation will depend on the amount of fermentation. It is needless to 
say that, as a rule, four hours at least must elapse between a meal and 
the operation. In many cases of phthisis pulmonalis, probably cases in 
which the stomach is dilated, syphonage once or twice a day is of signal 
service. '• 

As a rule the water used in syphonage must be lukewarm; but at the 
^ iscretion of the physician a final dash of cold water may be given as a 
tonic to stomachs which retain some power of reaction. I may repeat that 
1 there be much catarrh,^ a little bicarbonate of soda should be added to 
e Water to reduce the te*nacity of the mucus. The irrigation must be con- 
inued until the water comes away clear. Osier says that it is not neces- 
y to remove all the water ; it has always been my practice to Remove 
much as possible. Sidney Martin advises that after syphonage the* 
innel be removed and pressure made upon the epigastrium to expel 
j ® residual contents ^ while this is done the patient should lie on his 
\ I dare say that this is good advice, at any rate in cases of 

du when even clean water may not run readily away into the 

0 enum. An ingenious American physician showed to us one day, a4 
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the Cambri4ge Museums, a hollow gastric sound armed with a revolviii 
brush which by means of a handle could be thrust from the tube after 
its introduction, and whirled rapidly as the instrument travelled over the 
walls of the stomach.** He assured us that this ramonage not only 
cleansed the walls but also invigorated them. 

Wonderful as are the immediate effects of systematic lavage, yet as a 
cure it is often very disappointing. If, indeed, the ectasis depend upon 
permanent conditions, we cannot expect to bring about a cure unless the 
cause of distension be removed, and this is not often possible. On the 
other hand, when the ectasis is due to atony and catarrh, some consider- 
able success ought to be attained. Now the difficulty in attaining any. 
thing like a reformation of the stomach seems to lie in the vicious 
circle between digestion and nutrition. The stomach suffers directly 
from its own insufficiency ; and by failing to elaborate the means of repair 
it closes the door to its own restoration. To promote some advance m 
nutrition, I have used massage in a more or less irregular way. 

In cases of extreme peril when collapse or exhaustion are present 
or imminent, or again in the last stages of organic disease] the introduc- 
tion of the tube is to be deprecated. The operation itself increases the 
distress, and the results of syphonage are altogether disappointing ; the 
stomach does not respond. 

Massage is easier to obtain than it was, but it remains as yet the 
advantage of a few. Still I have seen enough of it in gastrectasis to 
expect much from the method; and in two cases I witnessed some- 
thing like a cure by its means. In other cases improvement appeared; 
but, some months after leaving off the remedy, deterioration set in, 
though not to the former degree. From time ^ to time, also, I read (jf 
the successful treatment of gastrectasis by massage in the practice of 
other physicians. An incidental advantage of the massage treatment 
is the efficient control over the patient and all his ways. In 
the treatise on massage by Dr. Eccles, I find that this author testifies 
to the value of massage in atonic dilatation. Dr Eccles has discovered 
that many cases of alleged neurasthenia “have their foundation” m 
dyspepsia, using this word in a general sense — a truth wliich I hope to 
prove in the chapter on that disease. Massage is said to be potent to 
restore the qualities of the gastric juice ; and cases of ectasis arc said 
thus, and by improvement of general nutrition, to gain much by massage, 
which is calculated not only to promote nutrition, but also to dispel any 
toxic matters which would otherwise lie in the* body. I have no doubt 
that massage is of service in cases of dilatation of the stomach of atonic 
kind ; ftiough I have yet to be assured that it can have any direct or 
*XJonsiderable influence in pulling the organ together, or in evacuating its 
contents as is alleged by Zabludowski. Still its indirect advantages are 
no doubt substantial, and its influence upon the qpnstipation is favour- 
able. I have seen “ rectal feeding and massage ” proclaimed as a cure for 
simple dilatation. I must warn the reader that a patient on recta 
feeding only will bear little massage or none. 
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pectricity may be found useful some day in atonic cases, but as yet I 
hfivo seen no definite good from its use, whether internal or external j 
other physicians seem to havQ been more fortunate. The same is 
true, so far as my experience goes, concerning hydropathic means ; so 
far, indeed, as regards those means which form part of the routine of water 
curgs I am disposed to say that they are injurious. 

Dnigs . — The use of drugs to stop vomiting, in so far as they are suc- 
cessful, is probably mischievous. Happily it is not easy to produce the 
effect so unwisely desired. Vomiting, nature’s means of relief, is 
rendered unnecessary by lavage. That gastrcctasis is often or even occa- 
sionally due to hyperchlorhydria I must venture to doubt ; at any rate I 
have not met with any clear instances of this sequence. I am strongly 
opposed, therefore, to the administration of large doses of alkalies and 
alkaline earths to neutralise the supposed hyperacidity of mineral origin, 
and at the same time to reduce the value of such mineral acid as may 
!)(; needed. If the stenosis or the atony be not invincible, saline 
laxatives, such as Carlsbad salts or plain sulphate of soda, are of 
great service* h\if> the remedy is to be used discreetly. A draught 
of ten minims of hydrochloric acid (B.P.), with a teaspoonful of the 
glycerine of pepsine and five minims of the liquor strychnina?, is to 
be given after each meal to a male adult. Takadiastase (gr. 3-5) 
is said to be potent in the digestion of starch, and in this sense 
may be an antacid. Some physicians speak well of papain in cases of 
defective secretion. In severe cases, at any rate for a time, some of the 
food should be predigested ; I think, however, that this aid should be 
withdrawn as the stomach is enabled to do a little of its own work. Of 
other drugs nitrate of §ilver in pills is the most useful. Broadbent 
recommends creasote. None of these drugs is of any use unless the 
stomach be regularly washed out, and in any case absorption of the 
remedy, if this be desired, is slow and uncertain. 

During the first institution of the treatment the patient must be kept 
in bed altogether, and bed must be continued if massage be systema- 
tically used ; ^otherwise a little gentle exercise and fresh air within the 
patient’s power are to be recommended. The warmth of the body is to be 
economised ; and these very chilly patients had better keep their beds 
until some part of their heat -generating power is recovered, and the 
action of the heart invigorated. 

lu some cases of pyloric stenosis gastro-enterostomy has been per- 
ornied with remarkable success. Operative interference, probably by 
gastro-enterostomy, would therefore be indicated in cases of persistent 
I natation which does not yield to diet, medicine, massage and ele(?tricity. 
^astro-enterostomy is said to be successful in simple dilatation, and to • 
prolong life even in cases of slow malignant disease. Dr. Lauder Brunton 
l^hat he has^ had seven cases of gastro-enterostomy, three of 
were successful, and one partially so. Dr. Walker of Peterborough 
Jpoited such a success to the Cambridge Medical Society in 1896. 
this subject Dreydorff s Essay on the Surgery of the Stomach may b# 
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ULCER OF THE STOMACH 

lijYNONYMS . — Perforating ulcer, Simple ulcer, Round ulcer, Peptic ulcer. 

Definition. — An affection of the stomach clinically characterised by 
localised pain, vomitinff, and hgematemesis ; and pathologically by a 
circumscribed loss of substance of one or more coats of the stomach by 
II process which appears to be a necrobiosis. 

History. — Gastric ulcer seems to have been known to the ancients. 
It was known to Celsus, who describes ulceration which occasioned 
death either by perforation or by profuse haemorrhage, and who even pre- 
scribes a treatment for gastric ulcer. Grassius records a case of perfora- 
tToii from gastric ulcer with discharge of the contents of the stomach 
into the abdcfininal cavity. Matthew Baillie, who devotes a chapter to 
the description ot^ the appearance of gastric ulcer, speaks of its peculiar 
anatomical character as if “ cut out with a knife.” Abercrombie not only 
describes the anatomical character, but giv6s also the clinical features of 
the disease. An accurate description of the ulcer and its distinction 
from cancerous ulcers was first definitely given by Cruveilhier ; 
he was soon followed, however, by Rokitansky, who looked upon the 
ulcer as a form of necrosis. The pathology of the ulcer was further 
studied by Virchojv, and a few years later by Dr. Pavy ; whilst the 
clinical features were delineated, amongst others, by Bamberger, Budd, 
and Brinton ; Brinton’s* treatise, excellent both as regards statistics and 
exact clinical observation, is still quoted in most modern work on 
the subject. The application of the stomach -tube in the study of 
diseases of the stomach by Leube and Kussmaul has also furthered 
the diagnosis of ulcer of the stomach, which was advanced yet again 
hy the more recent observations on the composition of the gastric 
juice and thfl discovery of clinical tests for the easy detection of 
hydiochloric and lactic acids in the gastric juice. Amoygst the many 
oliservers who have advanced our knowledge on this subject I may 
especially mention Van der Velden, Kiegel, Ewald, Galliard, Boas, 
Jawoiski, Letulle, Debove, and Haye\n. 

A short summary 6? the history of gastric ulcer would not be 
complete without saying that the treatment of this disease has benefited 
the advance of abdominal surgery, both in the relief of contl’action 
t>f the pylorus and in the treatment of perforation of the ulcer. 

Etiology. — Gastric ulcer is a common disease, but in resiiect of its 
h'cquency statistical records differ somewhat. Dietrich examined a 
t'Otal of 10,103 autopsies, and found open ulcers in 126, and cicatrised 
cers in '224 — a percentage of about 3 ’4 of all autopsies ; Brinton gives 
percentage as 5 ; and this agrees with the figures given by Welcl» 
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from very extensive records: others give percentages as large as 
10 to 13. ‘ 

Sex , — Gastric ulcer occurs more .frequently in woman than 
in man. The proportion generally given is 2* to 1 ; some give it as 
3 to 1. Welch, who collected 1699 cases of gastric ulcer from hospital 
post-mortem records, found that 40 per cent occurred in men and GO in 
women. The post-mortem statistics of the Manchester Royal Infirmary 
give a large excess (2 ’5) to women. 

Age . — Generally speaking, gastric ulcer occurs most frequently 
between the ages of 20 and 40. In women it occurs more frequently 
between 20 and 30 ; in men between 30 and 40. According to Brinton, 
who collected 226 cases of ulcers and scars, the frequency appears 
to increase, allowing for the number of persons living at the various 
ages, with advancing years ; the numbers given by him are — 


From tlic age of 

f 

1 

0 to 
10 

10 to 
20 

20 to 
30 

30 to 
40 

40 to 
50 

50 to 
60 

60 to 
70 

70 to 
80 

SOtj; 

90 

Niiuiber of cases 


2 1 

18 

45 

39 

38 

32 

^ 32 

If) 
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The conclusion of Brinton, however, does not accord with clinical 
observation; for he takes his numbers from post-mortem records, 
and probably in many cases the ulcer had existed for many years and 
had become cicatrised. If, instead of taking the post-mortem records, 
we select well-marked clinical cases, the larger proportion of cases in 
women will be found between the ages of 20 and 30 ; in men between 
30 and 40. ^ „ 

Dr. Sidney Martin finds that out of 171 cases collected from the 
records of University College Hospital, where the age frequency wfi& 
compared with the duration of the symptoms, 15 cases occurred between 
the ages of 0 and 10; 75 betw^een the ages of 20 and 30; 38 between 
30 and 40; 25 between 40 and 50; 14 between 50 and 60; and 4 in 
persons over 60. 

Before the age of puberty gastric ulcer is of very rarfe occurrence , 
yet it has been observed in infants and occasionally soon after birth Ihe 
melaena of the newly-born, though often due to erosions and small mul- 
tiple ulcerations, has in some cases been found to be due to simple ulcers 
of the stomach with regular, well-defined borders, varying in dianietei 
from 1 to 3 centimetres, and situated in the stomach or duodenum (-3)- 
In other cases of melaena neonatorum no lesion has been found in eithei 
the stchnach or intestines (26a). 

t Bace and Climate . — From statistical records the disease appears to be 
equally common in the various countries of Europe, though in feoiue 
parts it appears less frequent than in others ; t^j^us, according to ^ 
Sohlern, it is very rare in some districts of Russia and in the Bavjiiui 
Alps. According to Da Costa (14a), it is less frequently fouuo m 
cimerica than in Europe. 
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j)ccupation.—Accovdmg to Bamberger gastric ulcer occurs more fre- 
(jiicntly in cooks, and he attributes this to their habit of tasting food 
when it is very hot. From oiv own hospital statistics it appears to be 
• more common in housen^aids. Eichorst states that it occurs frequently 
in metal-turners ; and he thinks it is produced in them by the irritation 
ofjjarticles of dust which are swallowed. It is said to affect those 

workmen who exert direct mechanical pressure on the epigastrium 

such as tailors, shoemakers, weavers (35a). 

Hygiene and Habits.— It is said to bo more common amongst the 
poorer classes, who take insufficient or badly-prepared food, and live in 
badly-ventilated, small rooms. If this be true, it is probably only in so 
far as an anaemic state of the system is produced by these various factors. 
The opinion of Lancereaux that it is more common in drunkards 
especially in those who take ardent spirits, is not confirmed by our own 
oihservations \ the hiematemesis in these cases is due to chronic venous 
congestion of the stomach ; an ulcer has rarely been found in them. 

Associated diseases . — Clastric ulcer is said to be more frequently 
observed witR ceytain diseases ; notably chlorosis, amenorrhoea, tuber- 
culosis, syphilis, malaria, scurvy, chronic valvular affections of the heart, 
chronic Bright’s disease, septicaemia and pyajniia. 

Of these various affections the only orie that presents indisputable 
relations to ulcer is chlorosis ; probably the alteration of the blood in 
chlorosis, together with the alleged congenital smallness of some of the 
vessels, may help in the formation of the necrotic ulcer : in animals 
londcred ana3mic an .ulcer of the stomach has occasionally been produced. 
That in many chloi’otic gills gastric ulcers occur after the chlorosis has 
lasted some time is a Av^ell-established fact. 

In tuberculosis and in syphilis ulcers in the stomach specific of these 
artections may arise ; these are, however, exceedingly rare ] they differ 
‘iiiatomically from the simple ulcer and probably in their symptoms also. 

here is no evidence that tuberculosis disposes to the round ulcer of 
the stomach ; and, according to Brinton’s statistics, ulcer of the stomach 
occurs no nmre frequently in tuberculous subjects than in others ; 
on the other nand, however, gastric ulcer may dispose to tuberculosis. 

According to recent statistics of some observers (48) gastric ulcer is not 
Idle y found in syphilitic subjects ; endarteritis, a common occurrence in 
syp ilisj affecting the vessels of the stomach, may probably account for 
that 20 per cent of all cases of gastric ulcer occur in 
^yp ihtic subjects, but tRis certainly is a much higher percentage than I 
from my own cases. According to some observers, such 
‘ s Vagner, the gastric ulcers found in syphilitic subjects are the I'ftsult of 
^ ceicition of gummatous tumours; but this is certainly much too exclusive • 
does occur in the stomach at a late period in syphilis, 
(lefi found af^fer death (49, 9, 12), but it does not give rise to any 

of ^ ^y^P^onis unless it ulcerate. The appearance of the ulceration 
out different from that of a peptic ulcer: it has not the punched- 

0 aracter ; the defect in the submucous layer is greater than in th» 
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mucous layer ; the ulcer is irregular \ its border is flattened, and in the/ 
neighbourhood of the ulcer several small gummas are usually found (57) 
In a few cases profuse haematemesis and symptoms of gastric ulcer which 
withstood the ordinary treatment have yielded to an antisyphilitic treat- 
ment (70). 

For an account of the various affections of the stomach due to 
syphilis the reader is referred to Neumann’s recent work on Syphilis (o7) 
In septicaemia and pyaemia ulcers of the stomach may probably be 
due to septic embolism \ they are acute and multiple. 

Traumatism. — How far simple injury, such as blows, kicks, or falls on 
the epigastrium and abdomen, may produce simple ulcers of the stomach 
is still disputed ground. It does occasionally happen that a blow on 
the stomach, or sudden severe pressure on the epigastrium, gives rise 
to profuse haematemesis ; and this may be followed by epigastric pain 
and vomiting of food for some weeks ; but it is doubtful whether the^e 
symptoms be due to an ulcer of the stomach. In several cases of this 
nature I have seen, the symptoms gradually disappeared, and none of 
the symptoms characteristic of a chronic ulcer of the stomach remained 
That occasionally an ulcer may thus arise is probable from the observa- 
tions of Potain and others (18, 22). The case is different when the 
traumatic cause is an extensive burn of the skin. Though when 
symptoms of ulcer follow a burn, the seat of it is almost always in the 
duodenum, yet in a few cases the ulcer has been found in the stomach 
The relation of duodenal ulcer to burns, and the frequency of its occui- 
rence, will be considered later. Swallowing corrosive poisons has in a 
few instances been followed by the formation of a gastric ulcer (29). 

Heredity. — Most authors are silent on this subject ; a few who 
mention hereditary influence in the causation of gastric ulcer look upon 
the evidence as unsatisfactory. I have taken some pains to inqiiiie 
into tkis matter. In a few cases the account of gastric ulcer in various 
members of the same family rested on insufficient grounds, but in eight 
cases the evidence appeared conclusive ; in two instances mother and 
daughter suffered from it; in one, father and daughter; in two, tMO 
sisters ; and in one instance brother and sister suffered ffom unmistak- 
able symptoms of the disease. 

Pathological anatomy. — Ulcers having the characteristic appearaiictt 
of gastric ulcer are only found in the stomach, in the duodenum, and m 
the lowest part of the oesophagus. ' 

Number. — Usually one ulcer only is found ; occasionally oi 
even more may be found (according to Brinton, multiple ulcers arc 
found ki about one-fifth of the cases) ; if two are found, they are some 
. times situated opposite to each other; more often they are close 
together, one generally being chronic or even cicatrised, the other o 
recent date. ^ 

Situation. — Most commonly the ulcer is found at the pylorus, nioJ 
frequently on the posterior wall on or near the lesser curvatme^? 
occasionally we find it on the anterior wall (more often in acute t a 
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oJironic ulceration) ; in rare instances the ulcer is situjjted on the 
(treater curvature, and more rarely still on the fundus of the stomach. 

— The size of tl^e ulcer .varies. Generally it is a little less than 
an inch in diameter ; but the diameter may be smaller, less than half an 
inch, or larger, measuring two inches or more. Small ulcers are usually 
aci^e ulcers. In rare instances, as in the cases recorded by Cruveilhier 
iind by Law, ulcers much larger still have been found. In the case 
of a woman who died at the Manchester Infirmary, in a small stomach 
measuring about five inches from the cardiac end to the pylorus and 
onlf two inches in circumference at the broadest part — a stomach less 
than the transverse colon — an extensive cicatrix was found extending 
from the cardiac end to the pylorus ; there was a history of profuse 
hsematemesis fifteen years before death, but during her stay in the 
hospital the patient had no dyspeptic symptoms and could take the 
ordinary amount of food. 

Appearance . — This varies according to the duration of the disease, 
and we may distinguish between acute ulcers of recent origin and 
rhronic ulcers.* T^ie acute ulcer is usually round, occasionally oval ; 
Its characteristic appearance is as if it were punched out of the wall 
of the stomach ; the edges are clean cut, ^smooth, not thickened ; the 
floor is smooth, occasionally irregular, firm, or somewhat pulpy ; in rare 
cases it may contain a slough of necrotic tissue. Small haemorrhages and 
congestion may occasionally be found on the edges and in the neigh- 
bourhood of the ulcer. The depth of the ulcer varies ; it may extend 
to the submucous, muscular, or even serous coats, and as each succes- 
Mve layer of the w»ll of the stomach may be less destroyed than the 
preceding layer, the ulegr may present a funnel-shaped appearance, or 
be like a terrace with sloping edges. 

• In ulcers of long standing the appearance is different. The ulcer 
IS generally larger in size, round, oval, irregular, or occasionally, if of 
very long standing, girdle-shaped with signs of scarring. The edges 
are thickened, the funnel-shaped appearance is often well marked, and 
the floor either smooth or irregular. The floor is formed by the serous 
surface, whiefi is thickened by fibrous deposit, the result of chronic 
inflammation. This exudation may lead to the adhesion of the ulcer 
to the adjacent portion of the peritoneum, and to the contiguous 
organ ; thus most commonly we find adhesion of the stomach to the 
pancreas, as the ulcer ^ most frequently situated on the posterior 
^vall of the stomach near the pylorus : occasionally we find adhesions 
between the liver and the stolnach ; and in some cases, if the tumour be 
Situated near the cardiac end of the large curvature, the stomal may 
ocome adherent to the spleen, to the great mesentery, to the diaphragm, 
\^iitl so on. 

lu the course o^ time the new tissue may become absorbed, 
the floor of the ulcer may then be formed by the neighbouring 
itself ; as, for example, by the pancreas denuded of its peritoneal 
covering, or the liver, or the spleen. I saw one case in which the flooi* 
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of the ulcer ,was of an irregulai* and convex outline, and consistec^ of ^ 
necrotic liver tissue ; and further examination showed that the ulcer 
had eaten away a considerable mass of the adjacent portion of the livei 
If the ulcer be situated on the anterior wall of the stomach, we notice 
owing to the greater mobility of the part of the stomach involved, and 
the absence of any fixed organ in the neighbourhood, either no at^ie- 
sions or very slight ones ; hence it is that ulcers situated in this 
locality so often perforate. 

Perforation may occur wherever the ulcer lies, if the adhesion^ be 
not very firm. The results of the perforation vary according to the 
size of the perforating opening and its situation. If the ulcer per- 
forate into the peritoneal cavity, and if the opening be large, some of 
the contents of the stomach may pass into the peritoneal cavity and 
give rise to perforative peritonitis ; if the opening be very minute, 
there may be but a local peritonitis and a formation of fresh adhesions 
by which the small opening may be occluded ; if ])erforation take plaj^e 
into an adjacent portion of the intestine, a bimucous fistula is estal)- 
lished; such a fistulous communication is most commoitgiy formed between 
stomach and transverse colon, occasionally between the stomach and 
duodenum, or between the stomach and another portion of the small 
intestine ; much rarer are fistulous tracts between the stomach and the 
pericardium, the pleura, the gall-bladder, or a bronchus. The inflamma- 
tion set up may not always result in the formation of fibrous tissue, 
but may result in the formation of an abscess. In most cases, no doubt, 
the abscess is the result of a small perforation, as, for instance, the sub- 
phrenic abscess, or abscess between stomach and anterior wall ; whether 
such an abscess may form without previous perforation is difficult J,() 
prove [vide art. ‘‘Subphrenic Abscess,” p. 570]. 

Gastric ulcer being a form of necrosis, we can readily undcrstiiiid 
how in the course of the destructive process blood-vessels become 
eroded, and hjemorrhage, more or less profuse, occurs. This is as 
frequent a feature of the acute as of the chronic ulcer. If the arteries 
are examined microscopically, periarteritis and endarteritis are often 
found. This change, when the artery is small, loads to more or less 
diminution of the lumen of the vessel, and may end in the formation 
of a thrombus by which haemorrhage is prevented. In other cases the 
walls of the small arteries are softened and transformed into embryonic 
tissue which may cause or aid tlie haemorrhage so often observed m 
ulcers (16). 

If a haemorrhage be fatal we may oft6n detect the open mouth ot 
a fairl^ large artery in the centre of the floor of the ulcer. The micro- 
• scopic examination of the vessel in one case showed scarcely any 
pathological change in the walls of the artery itself, except at the; 
ruptured end, where a mass of granular detritus jvas found. 

The acute and the chronic ulcer alike may undergo complete efen/risa- 
tion ; if the ulcer has been superficial, not penetrating to the peritonea 
•feoat, we notice only a slight depression in the mucous surface an 
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, flight thinning of the wall of the stomach ; if, however, the ulcer has 
j)ciietrated to some depth, the cicatrix is formed of firm, rfbrous tissue 
which often causes a distinct puckering of the neighbouring parts. The 
formation of the scar, though it may lead to the healing of the ulcer, 
may give rise to further trouble by mechanical obstruction to the 
passage of the food, the most common occurrence being stenosis, or 
narrowing of the pylorus, and subsequent dilatation of the stomach • or 
if the ulcer bo situated near the pylorus on the large curvature, the 
stomach may be converted to the shape of an hour-glass. Ulcers in 
other situations may also lead to various displacements of the stomach, 
and to alterations in its size, appearance, and connection with other parts. 

Histologically examined we do not find in the acute ulcers, either at 
the borders or in the floor of them, any changes other than destructive ; 
in the chronic ulcers, however, we find signs of inflammation. The 
glands at the border of the ulcer appear enlarged and tortuous, some 
iiVG changed into small cysts, in others the epithelium has undergone 
a marked change ; we can no longer distinguish between the “ Haupt- 
zellen and Bejegzellen ” ; the whole lumen is distended with small 
cubical and cylindrical colls, which also line the walls of the glands ; 
the iiiterglandular tissue is thickened and contains newly-formed fibrous 
tissue ; cell infiltration and new formation of fibrous tissue is also 
found in the submucous and muscular layers. The floor of the ulcer 
presents similar appearances ; the muscular layers are more or less com- 
fdetely replaced by fibrous tissue which, in ulcers of long standing, 
form dense fibrous Ijiyers. 

Apart from these changes it would appear from the observations of 
Ualliard and the more recent observations of Jaworski and Korezinski that 
the mucous membrane of the stomach in all cases of gastric ulcers shows 
"Vhanges which become more evident on microscopic examination. 
These changes consist in a cell infiltration between the several layers 
of the coats of the stomach and marked inflammatory changes in 
the walls of the blood-vessels (both of veins and arteries), and in the 
neighbourhood of the nerves also. Jaworski and Korezinski examined 
portions of the walls of the stomach removed on operation in cases of 
gastric ulcer, and found very similar changes^, together with the degener- 
ation and disintegration of the “ Hauptzellen.’^ These changes were 
found in sections taken from various parts of the mucous membrane of 
the stomach, even when a good distance away from the seat of the 
disease. According to* these authors the inflammatory changes are 
constantly found in cases of gastric ulcer, and are looked upon by 
fhem as primary ; but many pathologists look upon them as seitondary, 
‘iiid as not always present. • 

^ Pathogenesis. — Our knowledge of the exact causation of the gastric 
lucer is as yet far fjom definite, and many are the views held on the 
pathogeny of it; this is not surprising, as the ulcer is not always 

to one and the same cause ; in many cases, indeed, several causes 
opeiate together, some more immediate, some more remote. 
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Two factors stand out clearly when we consider the causatioi^ of / 
gastric ulcer : the one is that the ulcer is not the result of inflammatory 
but of simple necrosis ; the other is that„ as the typical round ulcer is 
confined to the stomach and the adjacent portion of the duodenum 
or oesophagus, the gastric juice plays some essential part in its pro- 
duction. ^ 

There are many causes of necrosis, and thus the opinions on the 
causation of ulcer are likewise various. 

Many believe that the chief cause of ulcer is an interference with 
the blood-supply of the affected portion of the wall of the stomach ; if 
the nutrition of the part were thus seriously interfered with, a necrotic 
ulcer would be the result, with or without the help of the gastric juice. 
Interference with the blood-supply may take place in various ways; 
as by embolism and thrombosis of an artery, diseases of the coats of 
the blood-vessels (atheroma, amyloid degeneration, fatty degeneration), 
spasm of an artery, or compression of the veins by spasmodic condition 
of the muscular coat of the stomach resulting in a haemorrhagic 
infiltration (Rindfleisch). Each of these causes has^^ found its advo- 
cates. Virchow, after he had discovered the embolic process, attributed 
ulcer to embolism of an artery ; and this doctrine has had many advo- 
cates since : but against it we may urge that it is only in extremely 
rare cases that an embolus has been found ; and that in experiments on 
animals the injection of solid particles into the circulation has very 
rarely produced gastric ulcer (11, 59). 

That the necrosis should be caused by throml 70 sis in an artery is 
also improbable, for thrombosis occurs chiefly in ai^teries whose walls 
are diseased ; gastric ulcer, on the other hand, occurs much morj: 
frequently in young persons in whom degenerative and other changes 
in the walls of the blood-vessels are very uncommon. 

Temporary spasm of the artery was supposed by Klebs to be a 
cause of such a deficiency of blood-supply as would lead to necrosis, 
but this view is purely hypothetical, and finds, indeed, few supporters 
nor can more be said for the view, first expressed by Rokitansky, tliat 
venous hyperaemia is the direct cause. 

It will be seen, then, that the above-mentioned conditions in arteries 
or veins can be but very occasional causes of gastric ulcers. 

Other causes which may explain necrosis are : — 

(i.) Chemical and thermal . — We can readily understand how such 
ulcers might be due to poisoning with corrosive substances, whether 
acids or alkalies; but this, after all, will explain but a very few 
isolated cases. It has been thought that scalding food might produce a 
^limited amount of necrosis, and in this way the frequent occurrence of 
gastric ulcers in cooks has been explained. The experimental investig^ 
tions of Decker (17 a) supported this view, for by^ntroducing very h^ 
food by means of a stomach-tube into the stomachs of two dogs, he prO' 
duced in one case marked haemorrhagic erosion, and in the other a 
typical acute ulcer of the stomach. In a few cases gastric ulcer in 
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^ nitT-y be produced in this way, but certainly only in a few \ for slight loss 
of substance of the stomach wall heals readily, and even if a hjeniorrhagic 
erosion should follow, it by n^ means always gives rise to gastric ulcer 
(Laiigerhans). , 

(ii.) Mechanical . — Continued pressure, such as produced by tight 
liK^ng or tight belts, may be an occasional cause. Rasmussen pointed 
out a distinct sulcus in the anterior wall of the stomach which passes 
vertically from the small to the large curvature close to the pylorus, 
and is opposite the lower line of ribs ; this line of depression, which 
shows thickening of the serous coat, atrophy of the mucous surface, and 
occasionally peritonitic adhesions, he looks upon as due to pressure ; 
.uid in several cases along this line he found scars of gastric ulcer. 

(iii.) Traumatic . — I have already said, when speaking of the etiology 
of this disease, that injury may produce gastric ulcer. In animals 
Kitter and Vanni have studied the effects of blows on the epigastrium, 
single and repeated. In this way distinct ulcers were produced in 
some cases ; in others, haemorrhagic infarcts, or interstitial haemor- 
rhages, whicli lat|,er were looked upon as giving rise to ulcer. The 
ulcer, however, had not the characteristic appearance of the round ulcer 
met with in man. Direct injury of the mucous membrane, as shown by 
the experiments of Quincke, and of Grifffni and Yassale, does not give 
rise to the formation of ulcers ; this may often be verified when on 
washing out the stomach large pieces of the mucous membrane are 
accidentally detached, for the defects caused by such injuries heal very 
readily. 

(iv.) Neurotic muses . — Secretion, vascularity, and other functions 
of the stomach being dependent on many nervous influences, the nervous 
system is held by some authors to play an important part in the causa- 
*^ion of a gastric ulcer. It may do so in various ways. We know that 
after injuries of the nervous system (8, 74, 83, 24), and sometimes also in 
diseases of the central nervous system, punctiform haemorrhages or 
. small haemorrhagic erosions are found in the stomach. But, even if 
vaso motor disturbances, leading to the small haemorrhages, were more 
common, it is very doubtful whether small haemorrhages or haemorrhagic 
erosions lead to gastric ulcers. Wilks and Moxon regard the gastric 
ulcers in the light of trophic ulcers, like simple ulcer of the cornea; 
whilst others, such as Liebert and Gunsberg, think that owing to 
nervous influences a hi^eracid gasfric juice is secreted which, as we 
‘^hall see presently, is looked upon as instrumental in the causation of 
l^astric ulcer. 

(v.) Gastritis as a cause . — The early writers on gastric ulcer, %uch as 
Abercrombie and Cruveilhier, looked upon chronic catarrh of the walls* 
stomach as the primary cause of gastric ulcer ; this view was 
^ ^ancloned after th^ vascular infarct hypothesis was proposed by 
jivchow and Rokitansky, but it has been revived by Galliard and by 
l^^'^urski and Korezinski, who, as already mentioned, found signs of 
gastritis in different portions of the stomach in cases of chronic ulceik 
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Dr. Soltau Fenwick looks upon a morbid condition of the solidary/ 
glands as a* likely cause of acute gastric ulcers ; he produced ulcers in 
guinea-pigs by inoculation with pure culture of typhoid bacilli, and he 
found that the ulcers had taken their origin in solitary glands ; he cites 
also the result of an examination of a specimen of gastric ulcer in man 
in which such an origin was made out. ^ 

(vi.) Alterations of the blood may act either as a direct or as a more 
remote cause. The profound alteration of the blood in haemoglobin- 
uria, as in cases recorded by Silbermanii, may cause gastric ulcer 
by producing either hajmorrhagic erosions or capillary emboli. The 
acute ulcers formed after burns are probably caused in this way, as will 
be explained under the head of duodenal ulcers \ other alterations of 
the blood, as in malaria and chlorosis, have a more remote effect, and 
act by virtue of a local anaemia or diminished nutrition. 

Quincke and Daettwyler (64) found that after applying various 
mechanical and chemical irritants to the gastric mucous membrane in 
dogs rendered anaemic by repeated depletions, a loss of substance of the 
mucous membrane led to ulcers which did not readily , heal. 

Bacterial necrosis . — Boetcher found micro-organisms in the borders 
and floors of gastric ulcers. Letulle more recently expressecl the 
opinion that some of the gastric ulcers may owe their origin to 
microbes. Gastric ulcers have been noticed in pyaemia, puerperal 
septicaemia, and other infectious diseases ; more often, however, instead 
of typical gastric ulcers, haemorrhagic erosions have been found, and 
microbes have been detected in them. Again, injection of pure cultiva 
tion of microbes, such as the staphylococcus pyogenee, into the stomach 
or into the peritoneum gives rise to haemorrhagic erosions, and even W 
ulcerations. The relation of ulcerations in the stomach and intestinal 
tract to micro-organisms has recently been studied more closely, and w 
has been clearly demonstrated that ulcerations of the alimentary tract 
in animals may be caused by the invasion of various micro-organisms 
into the deeper layers of the mucous membrane and the lymphatic 
glands connected with it, where they set up necrosis (66). This fact 
has been made use of by Sidney Martin (54) to explain the formation 
of chronic gastric ulcer by bacterial necrosis ; and the more frequent 
occurrence of gastric ulcer at the pyloric end he explains by the absence 
here of the glands in this locality which secrete hydrochloric acid, whic 
has a powerful antiseptic action, and prevents th^e invasion and growth 0 
bacteria. But as yet this view, so far as the gastric ulcer of man is 
concerned, may be looked upon as purely hypothetical. ^ 

Thh Gastric juice . — It will be seen from the above that many 
( may lead to hsBmorrhagic infiltration and so be the starting-point of ® 
ulcer, but another factor plays a significant part in its complete 
tion and extension. Dr. Pavy was the first ho draw attention ^ 
the auto-digestion of the stomach by its gastric juice, if the snpe 
ficial layers, which form a protecting film, have disappeared, or 1 
supply of blood to a certain portion of the stomach be interfered wi 
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^ for th« blood rendering the part alkaline neutralises the acid. Con- 
sitleriiig how quickly defects in the walls of the stomach heal over in man, 
iuul that the alkalinity^ of the })lood may be neutralised without leading 
to ulceration (63), this view can scarcely be accepted. Yet that the 
(Mstric juice has some effect in the production of the ulcer is evident 
figm the occurrence of the ulcer in those parts of the alimentary* tract 
only with which the gastiic juice comes into contact. As in most 
cases of gastric ulcer the gastric juice is hyperacid, the excess of hydro- 
chloric acid is now looked upon by many as a condition favourable to 
the production of a gastric ulcer. 

Riegel looked upon the hyperacidity as a constant concurrence ; 
hut this is certainly not the case as shown by the observations 
of C. Gerhardt and Rosenheim, and confirmed by my own obser- 
vations : yet we may say that in a very large majority of ulcers the 
^oistric juice is hyperacid. Mathes (55) by daily administration of 
Ijydrochloric acid succeeded in producing a gastric ulcer in a dog in 
which an artificial defect in the mucous membrane had been previously 
made. , 

Symptomatology. — The symptoms of gastric ulcer vary consider- 
ably ; in some cases the ulcer may be entirely latent, or give rise to no 
characteristic signs ; in others, especially the acute ulcers, the first 
marked symptom may be profuse hsematemesis or the symptoms of 
acute i)erforation. In most cases, however, besides dyspeptic disturb- 
ances, we have certain symptoms which may be looked upon as charac- 
teristic ; namely, Ipcalised pain in the epigastrium coming on at a 
variable period affeer food, vomiting and hsematemesis. In long-stand- 
jng cases, apart from ,these stomach symptoms, we often see signs of 
amemia, of malnutrition and of emaciation. 

If we consider the symptoms separately, we have to note : 

Pain . — This is perhaps the most frequent symptom. The patient 
complains of pain situated mostly in the epigastrium, just below 
the ensiform cartilage ; it is distinctly local, and usually covers but 
a small area; occasionally it starts at the epigastrium, and extends 
thence to tfie left or to the right ; in very chronic cases the pain is 
often situated some distance below the epigastrium, and is more 
diffuse ; in most cases, besides the epigastric pain, there is also pcain in 
the back, either over the region of the spine between the sixth and 
eighth dorsal vertebrae^ or to the left of the spine and then situated 
somewhat lower, between the tenth dorsal and first lumbar vertebrae. 
The pain varies in character and intensity ; usually it is of heavy 
boring character, at other times it is described as a burning*pain, in 
some cases as a shooting pain, and at times it may become much mort 
intense, more like a colicky pain (gastralgia), and may lead to actual 
syncope ; in the e^irly stage the pain is usually much less severe, 
^he pain is not continuous, it comes on after meals, sometimes very 
shortly after food is taken, and in this case probably the irritation by 
the solid food is the cause of it ; at other times it occurs some tiMe 
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after food ; \n not a few cases the pain occurs several hours after fyod 
has been taken ; the movements of the stomach, the increasing acidity 
of the gastric juice, and the passage of Ahe stopiach contents through 
the pylorus are probably the cause of it. In some cases the 
pain occurs at night or early in the morning when the stomach 
is enipty ; then the hyperacidity of the gastric juice directly acting 
on the ulcerated surface is most likely the cause of it, for to take a 
small quantity of food often relieves this nocturnal pain. Palpation 
and slight pressure of the epigastrium increase the pain, and elicit it 
at the time when it does not occur spontaneously. 

The duration of the pain varies ; often it lasts for several hours, 
in fact till the contents of the stomach have passed the pylorus, or 
till the food has been vomited, when it more or less quickly dis- 
appears. The pain is also influenced by a variety of circumstances, as 
for instance by the posture of the patient ; it is less when the patient 
lies down, and it is aggravated by sudden movement or by uriduu 
muscular exercise or fatigue ; some patients find relief when they lie 
on the abdomen (according to Brin ton, in these cjjses the ulcer is 
situated on the posterior wall of the stomach) ; menstruation and 
mental emotions often increase the pain likewise. 

The spinal pain has th,e same character as the epigastric, and 
the patient often states that it passes right through from the 
epigastrium to the spine. With the spinal pain, which, as first 
pointed out by Ross and more recently by Head, is an associated 
pain, there is often pain along the intercostal nerves, occasionally 
radiating to the shoulder, arm and forearm. The* situation of the 
pain, being so often a referred or associated pain, does not indicatyj 
the exact site of the ulcer, as some authors maintain. 

The pain may be absent for days and even weeks, and then recur f 
with the cicatrisation of the ulcer it gradually disappears, but, though 
in these cases there is no spontaneous pain, it can be elicited, as a 
rule, by pressure on the epigastrium. 

As gastric ulcer is often accompanied by dyspeptic sjjmptoms, the 
patient, besides the local pain, will sometimes complain of a dull pain, 
which is more diffuse and persists for days. In some few cases pain is 
absent. 

Hyperesthesia of the skin over the epigastrium and upper part of 
the abdomen, as pointed out by Head, I have ref)eatedly found. 

As in some cases of gastric ulcer pain may be almost the only 
symptom, and may be associated with vomiting of food or ha*in«i- 
temesis,* a careful inquiry as to the exact situation, limitation, and 
the other characters described above, is of great importance in 
gnosis. For illustrative cases I refer the reader to my paper 
the Clinical Diagnosis of Gastric Ulcer (21). iTwo of these cases 
are very interesting — one was the case of a lady^s maid, whom 
saw one morning, when she simply complained of pain after food, 
stvere that she had to lie down ; but it soon passed off, and trouhl^^ 
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% her otherwise so little that she was able to do her work ; physical 
Qv.'iniination of the chest and abdomen revealed nothing abnormal 
except tenderness over a limjted area in the epigastrium. I looked 
upon the case as one of chlorosis. On the evening of the same day 
I was sent for hurriedly to consult with Mr. W. Davies in a case 
of acute peritonitis. To my great astonishment I found the patient 
to*be the lady's maid whom I had seen that morning. It appears that 
she left the house to spend the day with some friends, and on the way 
she was taken again with intense abdominal pain, which became so 
severe that she was obliged to take a cab and to drive to a relation 
living near. Arrived at this house she was obliged to go to bed, and the 
pain became so violent that Mr. Davies was sent for. When I saw the 
patient she was collapsed ; the body covered with cold clammy perspira- 
tion ; the pulse small, threadlike, 1 40 per minute ; the abdomen tym- 
panitic and painful to the touch : the liver dulness could not be made 
out. In fact, the patient had all the symptoms of perforative peritonitis. 
{?he died the same evening, and, though no post-mortem examination was 
made, there chn be but little doubt, I think, that we had here to do with 
a gastric ulcer wnich perforated into the abdominal cavity. Another 
very striking case was as follows : a girl, aged 1 4, was brought to 
me by her mother, with all the symptoms of chlorosis ; she com- 
plained of slight pain in the epigastrium coming on after food, and had 
most severe pain in the dorsal region of the spine ; there had been some 
loss of appetite, but no vomiting ; physical examination revealed nothing 
beyond the signs of chlorosis ; the dorsal region of the spine was very 
tender to the touch, and the pain very much increased on walking. In 
^)ite of tonics and careful dieting there was no improvement ; the pain 
in the back became so severe that a surgeon was consulted, who suspected 
sspinal caries and ordered the patient to keep the recumbent posture. 
The pain, however, did not subside, and after a few months the patient 
had severe haematemesis and melnena and died. Evidently this also 
was a case of gastric ulcer. 

Vomiting . — Vomiting of food alone, without haeniatemesis, occurs 
fic(iuently in* gastric ulcer ; it may occur at various stages of the ulcer 
and bo caused in various ways. It may come on early in the course of 
the ulcer, and occur immediately after taking food, in which case it is 
due most likely to increased instability or hypcraesthesia of the stomach. 
In other cases it is due to the irritation produced by the contact of the 
food with the ulcer ; here the vomiting occurs an hour or two after the 
nigcstion of food, and is preceded by pain, which disappears after the , 
vomiting; whilst in other cases the vomiting comes on late* in the 
disease, and is due to dilatation of the stomach in consequence of the* 
pyloric constriction. The vomit itself may present some features which 
assist in the diagno^s of the disease. The vomiting that occurs in 
consequence of dilatation of the stomach is, as a rule, characteristic 
enough : large quantities are voiddd pale in appearance, not unlike barm, 
lothvj and microscopically showing torulae and sarcinae; the filtrate almost 
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always sho\>^ the presence of free hydrochloric acid and albumoses. ^ 
those cases in which there is no dilatation of the stomach, the vomit, if 
it occur immediately after the ingestion^^ of food, consists of unaltered 
food ; if it occur some *time after food has been taken, the vomit consists 
of partly digested food, and has a very acid taste and acid reaction. 
The chemical examination of the vomit or its filtrate almost alw^yt^ 
shows the presence of hydrochloric acid, very often in more than the 
normal quantity, and of lactic acid ; peptones and albumins are present 
as traces; sugar not often. The microscopic .examination of the 
vomit shows the muscular fibres of the flesh food partly digested. The 
vomit in gastric ulcer rarely contains bile ; the so-called “ bilious vomit- 
ing ” is a rare phenomenon in gastric ulcer. 

As the vomiting of very acid matter, containing more than a normal 
amount of h3"drochloric acid, occurs in a good many other affections (as 
in one form of acid dyspepsia, in nervous dyspepsia, in the early stage 
of phthisis, in the gastric crisis of locomotor ataxy), the other symptoms 
accompanying it are important to help us to arrive at a correct diagnosis 

Ilfernatemesis is one of the cardinal symptoms, apd occurs in about 
one-third of the cases. It may occasionally be one of the first symjitoms 
noticed, and occur in persons who were either in good health without 
any symptoms of indigestion, or who were troubled only with so-called 
acidity of the stomach ; more often it occurs during the course of the 
disease, and is preceded by pain and vomiting. 

The quantity of blood vomited varies considerably ; slight hsemoi- 
rhages may often occur, and small quantities of b)pod may be vomited 
without the patient noticing it ; in other cases the blood may not be 
vomited but is passed out per rectum as melaena ; in most cases, how- 
ever, where the haemorrhage from the ulcer is profuse, both haemateniesb 
and melaena appear, the latter following some hours after the haemorrhagt#!' 
If melaena should occur before haematemesis, most authors look upon 
the case as one of duodenal rather than of gastric ulcer ; but in a case of 


acute gastric ulcer which I recently saw — one verified by post-mortem 
examination — meliena had preceded haematemesis by more than six 
hours. If the quantities vomited be small, the blood, intimately mixed 
with the food, may escape detection ; if it be slowly poured out 
from the ulcer, the blood may remain for some time in the stomach, 
and, being acted upon by the gastric juice, may have the “coftee 
ground appearance, the dark brown colour being due to the forma- 
tion of haematin from haemoglobin. If the^ haemorrhage from the 
ulcer be profuse, as for instance if a small artery be eroded, then 
blood ib vomited in large masses : it may be quite liquid and unaltcrci , 
' but occasionally it contains large clots, and, though arterial, is dark u| 
colour from the action of the gastric juice. In profuse haematemesis t^ 
patient usually has, as a premonitory symptom, ^ peculiar sensation 
distension ; he has a feeling of heaviness in the stqmach, he is sick v 
and faint, and has a peculiar taste in the mouth ; then without any 
violent effort of retching large quantities of blood are vomited : the nis 
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•s bitnioirliage is often followed by a second and third at varioj^s intervals. 
The general condition of the patient is that common to all profuse arterial 
lueniorrhages : the skin is paljid \ the patient feels cold, though often 
the temperature, soon after the haemorrhage, may be a few degrees 
raised ; the pulse becomes quick, small, and compressible ; the patient 
feels faint ; his voice becomes feeble ; and syncope may follow an 
attempt to rise from the recumbent position. These symptoms continue 
for some days, and anaemic bruits are heard over the heart and the large 
vessels. 

Haemorrhage from the stomach, even if profuse, is not often fatal, 
unless a large vessel be eroded, when death may occur even before there 
is time for the poured-out blood to be vomited. In some cases of pro- 
fuse hiemorrhage several attacks of haematemesis occur, and the patient 
(lies from exhaustion ; in most cases, however, the patient gradually 
r(3C0vers from the anaemia, and the symptoms of gastric ulcer, such as 
the epigastric pain which may disappear after the ha3niatemesis, return. 
As a rule, several haemorrhages follow the first at intervals of a few 
(lays, and thefi thg haemorrhage may cease altogether or reappear at a 
later period. 

MeliVMa . — We have already spoken of this symptom following pro- 
fuse haematemesis ] if the ulcer be situated close to the pylorus it may 
occur alone without haematemesis. The blood in mclaena is black in 
colour and of tarry consistency owing to the change of ha3moglobiri into 
haematin, and the formation of sulphide of iron by the action of the 
sulphuretted hydrogen in the lower bowels. This symptom has often 
to be inquired for, or can only be inferred, as the patient is not always 
conscious of having discharged blood : he may complain, however, of 
tenesmus and of having had several liquid stools ; or again, that during 
^id after the evacuation of the stool he felt faint or actually fainted ; 
and in his appearance there may be all the signs of a profuse internal 
hiemorrhage. 

In three of my own cases general convulsions occurred in consequence 
of inelaena from gastric ulcer. When hajiiiatemesis occurs along with 
the other syiftptoms it helps to complete the diagnosis ; if it be one of 
the first symptoms, and not accompanied by the others, it has to be 
distinguished from the haematemesis due to chronic venous congestion 
of the stomach, as in cirrhosis of the liver and chronic affections 
of the heart. In these cases, apart *from the other symptoms present, 
the blood, being venous, is generally fluid and dark, and the pro- 
stration of the patient is by no means so great as in the haema- 
teniesis from gastric ulcer ; the anaemic symptoms quickly disappear, 

fact, the haemorrhage may be compared to a large venesection. In • 
hysteria haematemesis may occur, and as hysteria often complicates 
gastric ulcer in yourjg women it is well to distinguish between these 
t'vo forms of haematemesis : in hysteria the quantity of blood vomited 
I® Usually small, the haemorrhage occurs chiefly in the morning before 
food is taken, and may well be due to the artifices of the patient, thouglf 



5^2 


SYSTEM OF MEDICINE ^ 


there can no doubt that in some cases the blood actually comes 
the stomach. The presence of other hysterical symptoms, such as 
hemi - anaesthesia, globus hystericus, hysterogenic zones, contraction 
of the field of vision, and so on, are important aids in the differential 
diagnosis. 

Such rare cases of haematemesis as those due to bursting of an 
aneurysm into the oesophagus, or into the stomach, are quickly fatal 
haematemesis from an ulcer of the stomach is rarely followed by death. 

In cancer of the stomach haematemesis is never, so far as my ex- 
perience goes, the first symptom ; the vomit has more of the coffee- 
ground character, and the other symptoms — emaciation, cachexia 
tumour — are generally present. Haematemesis due to blows and other 
traumatic causes we have already considered. 

Apart from these principal symptoms in gastric ulcer we have others 
less characteristic and less frequent. Considering these symptoriis 
according to the various systems we have : — 

Gastro-intestinal symptoms. — The tongue varies very much in appear- 
ance ; often it is red, clean, and moist : when there js marked anyemia 
it is pale and flabby ; in chronic cases, on the other hand, it is often found 
covered with white fur, which is due to the accompanying gastric catarrh 
The appetite is generally good, but the patient is afraid to eat because 
of the pain after food ; sometimes the patient suffers from an increased 
appetite; dn very chronic cases the appetite is often diminished. Thirst 
is increased, and in some cases there is an increased flow of saliva 


Dyspeptic symptoms, such as flatulence, sense of fqlness and of discom- 
fort after food, acidity and pyrosis, are common, especially in chronic 
ulcers ; constipation is usual, but in a few cases the bowels are reguhii , 
diarrhoea is very rare. 

Canlio-mscular symptoms. — In many cases nothing abnormal in th<^ 
heart or blood-vessels is noticed ; occasionally there is irregularity of 
the heart’s action, and, as anaemia so often complicates gastric ulcer, wc 
have all the vascular symptoms noticed in anaemia. 

Gefiito-nr inary symptoms. — The urine is in many cases normal, at 
other times it may contain albumoses ; on the other hand,^bwing to the 
increased secretion of hydrochloric acid, it is often but slightly acid and 
may even become alkaline ; this is especially the case when the stomach 
is dilated : the chlorides are often diminished and the phosphates 
increased ; if the dilatation of the stomach be considerable, and the 
fermentation due to micro-organisms increased, the urine may contain 
an excess of the ethereal sulphates and of indican. The menstrual 
functio^is are, as a rule, not interfered with unless chlorosis be picsent 
" or after profuse haematemesis. The occurrence of sugar is rare ; albumin. 


on the other hand, is more frequently to be found. 

Acetonuria and diaceturia in gastric uleer^ — It is now a 
established fact that acetone and aceto-acetic acid or diacetic acid aic 
occasionally found in the urine in acute and chronic affections of tn^ 
digestive tract, such as acute and chronic gastric catarrh, ententifej 
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dilatation of the stomach, gastric ulcer, etc. Both bodies are often found 
together in the urine, as acetone is formed from the former; in some cases, 
however, acetone alone is found, and may be detected by the smell and 
the various reactions 566), of which the nitro-prusside test is the 

handiest for clinical purposes, though not the most trustworthy ; whilst 
the presence of aceto-acetic acid is easily detected by the claret-red 
cofour it gives with perchloride of iron. In many cases the presence of 
these bodies gives rise to no marked symptoms ; in others, however, we 
may find a group of symptoms which refer to the gastro-intestinal and 
nervous system, and which may assume a serious character resembling 
the toxic symptoms in diabetic coma. In the milder form we notice 
severe epigastric pain, persistent vomiting, headache, and giddiness. In 
the severe forms these symptoms may be associated with dyspnoea, 
drowsiness, coma, and epileptic convulsions. The symptoms usually set 
in suddenly and subside after a few days with the disappearance of the 
acetone fiom the urine. In most cases the affection is easily and early 
recognised by the peculiar acetone smell of the breath and of the urine. 
Lorenz (52a) Noticed this affection in five cases of gastric ulcer, and I have 
observed diaceturia in three cases, in one of which the symptoms assumed 
an alarming aspect ; the patient, a girl aged twenty-two, who had had all 
the symptoms of gastric ulcer, was suddenly'seized with violent abdominal 
pain, vomiting, and great prostration ; the vomiting persisted and could 
not be checked by any medicine, all food and even small quantities of 
water wore rejected ; the patient had repeated attacks of syncope when 
she attempted to raise herself, the pulse was slow, and the tempera- 
ture normal. Thp* breath had a marked acetone smell; the urine, 
which was scanty, had a sp. gr. 1028, smelled strongly of acetone, and 
^ve the aceto-acetic aci& reaction with perchloride of iron ; the symptoms 
fiersisted for five days, during which time the patient was fed by nutritive 
enemas ; citrate of potash in solution was given by the mouth and , 
injected into the rectum. The symptoms then gradually subsided and 
the patient made a rapid recovery. It is held by many observers that a 
purely nitrogenous diet is often the cause of acetonuria (39a, 70a). This, 
however, is b^ no means the only cause, and of many cases of acetonuria, 
especially those occurring in diseases of the digestive tract, the exact 
causation is still obscure. 

Nervous symptoms are common enough in gastric ulcer. Headache, 
vertigo, insomnia, and attacks of sj^cope are not uncommon ; nervous 
symptoms are often pAsent also when neurasthenia, melancholia, or 
hysteria complicates the aflfection. The superficial reflexes vary; in neu- 
rotic or hysterical subjects they are often increased, and in su(?h cases 
fhe abdominal and epigastric reflexes may be exaggerated. Tetany, • 
^hich has been known to occur on washing out the stomach, I saw in 
one case occurring spontaneously, and without lavage of the stomach. 

I'he temperature is^normal or even subnormal if the nutrition suffers 
Rise of temperature denotes some complication or some inter- 
current disease. 
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The general nutrition in many cases remains good for some time ; but ^ 
with the duration of the disease it becomes much impaired, there is Toss 
of flesh and the muscles feel flabby, the patient is pale, has. an anxious 
appearance, the eyebaljs are sunken, and the whole expression denotes 
much suffering. In younger persons the aspect is most commonly 
simply that of anaemia ; in older persons it is cachectic rather. 

The physical examination in many cases reveals nothing but flie 
tenderness of the epigastrium and an accompanying cutaneous hyper- 
sesthesia of that region ; in very chronic cases, when the patient is much 
emaciated, a fibroid cicatrix may sometimes be felt as a band or as a 
slight intumescence, and in those rare cases in which a localised abscess 
has formed between the stomach and the adjacent parts (abdominal 
wall, spleen, liver, etc.), a distinct tumour, painful on percussion and 
pressure, may perhaps be felt. The discrimination of such an intumes 
cence from the tumour of cancer is, as a rule, not difficult when the 
history and symptoms are carefully considered. Marked dilatation of 
the stomach can be ascertained by physical examination. 

Alterations of the functions of the stomach in^gasfcric ulcer.— 
Hyperacidity . — For some time great stress was laid on the increased 
amount of hydrochloric acid in cases of gastric ulcer, and no doubt free 
hydrochloric acid is found fn the large majority of cases. In many 
cases the increased acidity is found soon after food is taken, and, at 
the height of the digestion, 0*3-0*35 per cent of hydrochloric acid may 
be found in the contents of the stomach. In some cases, even after 
digestion is completed and the food has left the stomach, there remaiiih 
in the stomach a small quantity of fluid which contains hydrochloric 
acid (hypersecretion of hydrochloric acid, Keichmann) ; in these cases 
there is a prolonged secretion of hydrochloric acid, and these 
probably the cases in which patients complain of pain in the epigastrifir 
region late at night or early in the morning when the stomach is empty. 
In about one-fourth of the cases of ulcer the quantity of hydrochloric 
acid is normal, in a few cases the acid is diminished (sub-acidity); this 
occurs in chronic cases when the ulcer is complicated by anaemia or 
chronic gastric catarrh, or when the stomach is dilated®; though an 
excess of hydrochloric acid is sometimes noticed even in cases in which 

dilatation is distinct. . 

In many cases the hyperacidity can be made out by examination ot 
the vomited matter ; to use the stocmach-tube in order to examine the 
gastric juice and the contents of the stomach after a test meal is only 
permissible when there has been no hsematemesis ; by the introduction 
of the fctomach-tube we may produce not only haematemesis but, if tn® 
tulcer be acute and its floor thin, perforation also. The chemical tes s 
for free hydrochloric acid are fully described in the article on “Geneia 
Pathology of Digestion” (p. 281). ^ . 

The secretion of pepsin does not undergo much alteration in gas^ ^ 
ulcer, occasionally it is increased ; in old ulcers, where there is marKC 
maciation or dilatation of the stomach, it is often diminished. 
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^ The motor functions of the stomach arc not interfered with by the 
ulcer unless there be marked dilatation, or some such complication as 
phthisis or chlorosis ; though^ in a few cases the movements of the 
stomach are diminished*(Korczyn8ki and Jaworsly). 

Ahsorphon from the stomach. — Zyreiiel gave iodide of potassium 
in gelatine capsules, and determined the length of time that elapsed 
))efore he could detect iodine in the saliva and in the urine ; the absorp- 
tion time was generally prolonged but very slightly, except ’in the early 
stages of ulcer when it may be more prolonged. 

When the stomach is dilated we often find bacterial fermentation, 
sometimes with the formation of nitrogen, oxygen, carbonic acid, occa- 
sionally of hydrogen, sulphuretted hydrogen, and marsh gas. 

Complications and Sequels of gastric uleer.—Bdatation of tJte 
stomach. — The most marked cause of dilatation of the stomach in gastric 
ulcer is the narrowing of the pylorus duo to the cicatrisation of an 
ulcer situated at or near the pylorus. This is a sequel rather than a 
c(?mplication. 

OccasionaWy simple dilatation of the stomach without stenosis of the 
pylorus due to accompanying gastric catarrh or to muscular weakness 
may be present. As dilatation of the stomach is described in a separate 
chapter (p. 485) no further reference to •its symptoms or treatment 
need be made here. 

Hour-glass contraction of the stomach. — This will occur if an ulcer 
situated in the mid-region of the stomach undergo cicatrisation. It 
may give rise to the symptoms of dilatation, or to very indefinite 
symptoms which cannot be accurately interpreted. Inflation with air 
may sometimes reveal the peculiar outline of such a stomach. Jaworski 
pftints out also that in this condition there may be all the signs of 
elilatation, and large quantities of fluid may be introduced into the 
stomach, yet little can be drawn out by the syphon, as the fluid passes 
into the part beyond the constriction. 

Perforation of the stomach is common, and is the most grave com- 
plication of gastric ulcer. It occurs much more frequently in acute 
ulcers or in dn early stage of the chronic ulcer ; it often causes the 
ueath of the patient by peritonitis ; in rare cases a small perforation 
i^uiy heal, and the patient may completely recover ; in other cases it 
the formation of an abscess, and in other cases, again, to the 
establishment of fistulous communicalfion between the stomach and other 
organs. • 


Perflation into the general peritoneal cavity. — This, according to Welch, 
^curs in about 6^ per cent of all cases of gastric ulcer ; it happens 
^ ost frequently in young women. As already indicated this un- 
yard complication is found chiefly in ulcers which are situated on the 
of the stomach. Perforation may occur in cases in 
alm^ have be?n no definite symptoms of ulcer, or in which 

in symptoms have been absent and the patient apparently 

good health. In other cases, however, perforation takes place after« 
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local pain, vomiting, and even hsematemesis have existed for some^ 
time. The "symptoms of perforation are usually characteristic enoughj 
unless death from collapse take place ^ within a few hours after its 
occurrence. , 

The first symptom is sudden pain of severe and agonising character, 
which may bo situated at first in the epigastrium, and then become 
diffused over the whole abdomen ; or it may be seated rather over the 
right iliac fossa, and simulate the perforation of appendicitis or pyo- 
salpinx j this I have seen in not a few eases (21). The pain may be 
continuous, or it may have the character of a severe colic. Along with 
the pain come the symptoms of collapse; the pulse becomes small, 
quick, and thready ; the face is pale, and has a pinched, drawn appear- 
ance {jacks hippocraika) ; the surface of the body is covered with cold, 
clammy perspiration; the voice becomes feeble, and the respirations 
frequent and superficial, and after a short time costal in character. 
The temperature, at first subnormal, becomes raised if the patient live for 
some time and peritonitis supervene. The tongue .becomes dry ; thii’st 
is increased ; vomiting is generally qbsent, if it occur at first it soon 
ceases, though often there is much retching ; constipation is marked ; 
the urinary secretion is diminished, and with the onset of peritonitis 
micturition becomes painful, ‘or its secretion may be entirely suppressed ; 
the urine may contain albumin and casts. On physical examination, 
besides the general features above noticed, wo find the abdomen, as a 
rule, distended ; but in a few cases, as pointed out by Wagner and 
myself, it may be retracted by the spasm of the^ abdominal walls ; it 
is very sensitive to the touch, with local pain over, the epigastrium or 
right iliac fossa. Percussion gives a tympanitic note all over the 
abdomen, with absence or considerable diminution of the liver dulnfts 
from -the accumulation of gas between liver and diaphragm ; this hjs 
been described as a pathognomonic sign of perforation, but it may be 
absent if adhesions exist between the stomach and liver ; on the othei 
hand, we may have this symptom without perforation in simple tym 
panites if coils of intestine distended with gas find their way between 
the diaphragm and the liver, and it may occur in simple fton-perforativc 
peritonitis. If much fluid pass out from the stomach the percussion 
note over the lateral and lower parts of the abdomen may become 
dull (a very rare occurrence) ; this symptom may also be noticed sub- 
sequently when peritonitis is well" established. If the patient do no 
die from collapse during the first six to twfclve hours, symptoms 
peritonitis set in ; the temperature may rise to 102° or 103° ; the pu se 
beconies harder ; the breathing becomes very shallow ; retching an 
. hiccough occur, and death follows from exhaustion or collapse. ^ 
some cases the pain becomes less severe, and the patient may see 
better, yet death occurs in a short time. ^ 

Most cases of perforation from gastric ulcer end fatally : m a 
cases, however, if the perforation be very s^ll, and but little ot 
•contents of the stomach effused into the peritoneal cavity, the ope 
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•^may be closed by deposits of lymph, and the patient may eventually 
recover. In a few cases, again, surgical interference, with the object of 
closing the opening in to^ the stomach and clearing the abdominal cavity 
has saved the patient from impending death. • 

Localised^ abscess the result of perforation, — In cases in which but a 
srpg^ll quantity of the stomach contents has escaped, and in which before 
perforation adhesions, more or less firm, have been formed between the 
stomach and the neighbouring organs, we may have a local peritonitis 
with subsequent formation of an abscess. Whilst the symptoms at first 
are those of perforative peritonitis the further course varies according 
to the situation of the abscess; in many cases the general and local 
symptoms of peritonitis diminish ; the abdomen is less distended and 
less painful, and the appetite improves ; but strength is not regained, 
the pulse remains quick, the fever assumes a remittent type, and 
tile patient eventually dies fron^ exhaustion, or by way of pyaemia 
o|; of pylephlebitis. In other cases the patient improves considerably 
for a time till the abscess bursts into the peritoneal cavity, when he 
succumbs to gener^p.! peritonitis ; this is the case when the abscess forms 
behind the stomach, or between the stomach and the spleen, or is 
encysted in the mesentery ; in rarer cases ^still the abscess after having 
perforated the diaphragm may open into one or other of the thoracic 
organs (pericardium, pleura, lung, mediastinum). In other cases, how- 
ever, the pus from the Abscess may, either directly or by a fistulous 
tract, be discharged outside or become accessible to operative measures, 
and the patient recover. 

Occasionally the abscess is situated anterior to or above the stomach, 
where it forms a distinct swelling painful to palpation, and dull on 
percussion, and where the pus can be easily reached by puncture or 
iRcision (21) ; however, usually the abscess is not easily accessible to the 
suigeons knife. One form of localised abscess that results from 
perforation of a gastric or duodenal ulcer, or occasionally from appendi- 
citis, gall-stones, perinephritic abscess, or cancer of the stomach, presents 
I)eculiar clinical features, and requires a fuller notice, namely, the 
^ 'phrenic abscess or pyopneumothorax subphrenicus (Leyden). This 
maMy is fully described in a later chapter (p. 570). 

erforation of a gastric ulcer, without the intervention of an abscess, 
^ay take place either into a hollow or solid organ to which the stomach 
y new-formed inflammatory tissue lias previously become united. If 
pei oration take place into a part of the intestine, we get the establish- 
en of a bimucous fistula (21) ; the communication may be made between 
^ e stomach and the duodenum, or any other portion of the intestine ; 
fis^ 1 is made directly with the transverse colon (gastro-colic ^ 

ir. j ?! condition may be diagnosed by the rapid passage of 

food through the digestive tract. 

may place between the stomach and diaphragm the ulcer 

qan the thoracic cavity, and thus pyopneumothorax or 

q^ene of the lung may be established. In rare cases the pericardiunf 
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has been perforated, with the result of pneumo - pericardium and/ 
gangrenous pericarditis. Debove and Renault give a brief description 
of some of the recorded cases. A sudden epigastric pain is followed by 
dyspnoea and cyanosis ; the apex beat of the heart cannot be felt, the 
cardiac dulness is replaced by a tympanitic note, pericardial friction 
sound may be heard, the internal heart sounds may be accompanied by 
a loud metallic timbre, the pulse becomes rapid and feeble, and the patient ' 
dies within a short period after the occurrence of the perforation. In 
yet rarer cases the pericardium may become adherent to the heart, and 
the ulcer of the stomach, by an extension of the ulcerative process, may 
burst into the heart. According to Debove and Renault only four such 
cases are on record ; the prominent symptoms are rapidly fatal hsema- 
temesis with melsena. One case is recorded by Dr. Finny. 

If the perforation take place into the mediastinum — an extremely 
rare occurrence — interstitial emphyse^na may arise ; and, if death do not 
follow quickly, mediastinal abscess may follow. 

Another complication of gastric ulcer is the supervention of 
This coincidence was already known to Dietrich and printon, who drew 
especial attention to the subject; according to Lebert 9 per cent of all cases 
of cancer of the stomach owe their origin to simple ulcer of the stomach, 
but according to Rosenheim only 6 per cent ; Haeberlin, again, reduces 
the number to 2-3 per cent. The observations of Hauser have thrown 
some light on the implantation of cancer on the ulcer ; for he noticed 
masses of epithelial cells amidst the fibrous tissue at the borders of the 
ulcer, from which cells cancer may take its origin. , The naked eye and 
histological appearance of the cancer thus formed does not differ from 
other cancers found in the stomach ; but the clinical features of such 
cancers, as a rule, are for a long time those of gastric ulcer, till eventualfy 
a tumour appears, and with it cancerous cachexia ; yet even then the 
gastric juice still shows the presence of hydrochloric acid, and sometimes 
even of hyperacidity. In other cases the history of a case of cancer with 
the ordinary symptoms indicates that symptoms of an ulcer had existed 
years before (21). \Vide “Tumours of Stomach,” p. 555.] 

Course and duration of gastric ulcer. — From the 'symptoms of 
gastric ulcer given above, it is evident that the disease shows an 
extreme diversity both in its features and in its subsequent course and 
terminations. Anatomically we distinguish between acute and chronic 
ulcers, and clinically the same classification has been adopted ; but, as 
gastric ulcer may exist a long time without producing any symptoms, 
we must not assume that, if haemorrhage from the stomach or sudden 
perforative peritonitis occur in a person presumably healthy, 

' have to do with an acute ulcer ; it is more likely that the ulcer has 
existed for some time in a latent state. Many cases of gastric ulcer 
(according to Cruveilhier about 80 per cent) end jn recovery!; iu uiany 
we have remissions which may occur at intervals of months or years , 
and caises are not infrequent in which ten and twenty years after t 
ticcurrence of the first symptoms the characteristic signs of gastric 
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s ulcer are noticed again ; no doubt in these cases the qjd ulcer had 
cicatrised, and either had broken out afresh or given place to a new ulcer : 
in other cases, some time aftq^ the disappearance of the characteristic 
symptoms the signs of dilatation of the stomach appear; in others 
li/ain, as stated above, either cancer supervenes or one of the other 
(jqmplications occurs. 

^ Clinically the following forms may be distinguished : — 

(i.) Amte hcemorrhagic form, — Either without previous symptoms or 
after symptoms of very short duration profuse hsematemesis occurs. 
The case may end fatally, or symptoms of chronic ulcer may supervene ; 
or, again, in a few cases, no further symptoms may appear. 

(ii.) Acute perforating ulcer, — Either without any previous symptoms 
or after slight gastric disturbance, sudden perforation into the abdominal 
cavity occurs, in a very large majority of cases with a fatal termination. 

* (iii.) Chronic dyspeptic form, — In this there are marked dyspeptic 
symptoms, with moderate pain and occasional vomiting. 

(iv.) Chronic gustralgic form. — Gastric pains predominate ; vomiting 
may or may hot jeeur. 

"(v.) Chronic hcemorrhagic form, — This resembles the chronic dyspeptic 
form, with haematemesis superadded. 

(vi.) Some authors speak also of a cachectic form, in protracted cases, 
of which emaciation, anaemia, and a cachectic appearance — not unlike 
that seen in cancer — appear ; of (vii.) a stenotic form, with symptoms of 
dilatation of the stomach ; and of (viii.) a recurrent form in which, long 
after apparent healipg of the ulcer, the symptoms recur. 

Diagnosis. — Irt many cases of gastric ulcer the diagnosis is easy ; in 
others the diagnosis cap only be arrived at after a careful analysis of all 
^lbe symptoms, and after watching the patient for some time ; whilst in 
wot a few cases a definite diagnosis is impossible, as most of the 
symptoms are absent. None of the symptoms mentioned above is 
absolutely characteristic of gastric ulcer, and all may occur in other 
atfections of the stomach and in other diseases. 


The chief diseases fi om^ which gastric ulcer must he distinguished are: 

{a) Chlorosis with marked dyspeptic symptoms, such as loss of 
appetite, pain after food, and occasional vomiting. The absence of 
localised pain, the irregularity of the vomiting and its independence o 
meals, will often enable us to distinguish this condition — due to anaemia 
and hyperaesthesia of the stomach — from gastric ulcer ; on the other hand, 
as gastric ulcer often occurs in chlorotic women, it will be well, if m 
doubt, to treat the case as one of gastric ulcer, and to notice the effect 
of the treatment : if the symptoms be due to gastric ulcer the appA-opriate 
treatment may give relief in a few days ; if, on the other hand, t ey aro 
due to chlorosis, a good effect should follow the administration o iron. 

{h) Gastric catarr^—kcMiQ catarrh can scarcely be confounded with 
gastric ulcer. In subacute and chronic gastric catairh we ® 

following distinguishing features : the pain is not localised; it is not so 
severe as in ulcer ; it is not increased by pressure ; flatulence, distensiom. 
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or discomfor^t for hours after food generally accompanies it ; vomit^jng ^ 
occurs at irregular intervals ; the vomit contains mucus, and there is no 
hyperacidity of the gastric juice ; haemat^esis is extremely rare, and if 
it occur the quantities of blood are small. 

(c) Nervous dyspepsia. — In this condition we occasionally meet with 
cases in which the differential diagnosis is a matter of difficulty and soijge- 
tiraes of impossibility. The examination of the gastric juice does not help 
us much ; in some of these cases there is hyperacidity, often indeed a con- 
tinuous secretion of hydrochloric acid (the so-called Reichmann’s disease); 
the epigastric pain may be very severe (gastralgia) ; it is usually sharp, 
comes on when the stomach is empty, is relieved by food, and is not 
increased by pressure. Nervous dyspepsia includes a number of 
different affections which are difficult to classify. 

(d) Cancer of the stomach. — The most important points to bear in 
mind here are : that cancer occurs in most cases after the fortieth year , 
the pain is more continuous and not so dependent on food ; the appctitjp 
soon fails ; vomiting occurs later in the disease, and has rather the 
character of the vomit of dilatation of the stomach ; hfematemesis is not 
so profuse, and has the coffee-ground character. The presence of a tumour 
in or near the epigastric region is the most characteristic symptom of 
cancer, yet it must be remembered that in some cases of cancer no tumour 
can be felt ; on the other hand, in ulcer of the stomach, as already stated, 
a fibroid cicatrix or a local abscess may simulate a tumour. Equally 
important in cancer are the usual absence of hydrochloric acid in the 
vomit and in the gastric juice, the steady loss of weight, and the cachectic 
appearance ; we must not forget, however, that ulcer in older subjects 
may be attended by more or less cachexia, whilst ^in some cases of cancer, 
especially if situated at the cardiac end of the stomach, or diffusely 
infilti'ated, the appearance of the patient is more anaemic than cachectic*: 
and, again, the subjects of cancer under appropriate treatment may shoT^ 
a distinct increase in weight for a time. 

(e) Ulcer of the duodenum. — The differential diagnosis can only be made 
in a few cases in which there is melsena, and a deeper pain to the 
right of the epigastrium occurring several hours after food \ or in which, 
with symptoms of gastric ulcer, the vomit has an alkaline reactioii, 
contains bile, and digests fibrine (Boas). It occurs more frequently in 


men of middle age. • 

(/) Gall-stones. — In the majority of cases the distinction between 
biliary colic and the gastralgia of gastric ulcer is 'easy ; but we meet with 
cases of gall-stones in which the main symptom is at first a severe loca 
pain with or without vomiting, and in which jaundice or the definite 
•symptoms of biliary colic are deferred. The chief points of distinction 
are : (a) As regards the pain ] in hepatic colic the pain comes on suddenly , 
some hours after a meal or at night ; especially aft^r an indiscretion o 
diet, a muscular effort, or mental shock, or excitement. The 
very severe, and is rather colicky than burning in character as in 
ulcer; it is not situated in the epigastric region (except when 
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•^galj-stone obstructs the common duct near its termination, 41 which case 
jaundice is invariably present) • it lasts for many hours and subsides 
suddenly ; it is associated with a pain over the right shoulder-blade, 
and on the subsidence of the pain or soon after, the epigastric region 
often ceases to be tender to touch or pressure ; at times, however, the 
pain on pressure persists. (^) As regards vomiting, this occurs soon 
after the beginning of the attack, and persists for some time; at 
first every kind of food is vomited very soon after it is taken ; the 
vomited matter shows no hyperacidity. (y) A rise of temperature 
with or without a shiver is characteristic of gall-stones. (8) Profuse 
sweating and great prostration likewise speak for gall-stones, (e) The 
conjunctivae show at times a distinctly icteric tint, and the urine may 
contain small traces of biliary colouring matter even though there be no 
jaundice apparent. 

(f/) A imvahle or displaced kidney may produce severe gastralgic pains 
ajid vomiting, and so simulate a gastric ulcer. A bimanual examination 
will, as a rule^ clear up the diagnosis. Usually symptoms of neurasthenia 
are present in the^e cases. 

\h) The diagnosis of complications has already been spoken of under 
symptomatology ; for the distinction of dilatation of the stomach due to 
ulcer from dilatation due to other causes 1 must refer to the article on 
“Dilatation of the Stomach” (p. 485 ). 

Diagnosis of the seat of the ulcer . — This in many cases is not possible, 
and no great reliance can be placed on the situation of the pain : it is 
said that an ulcer oi\ the posterior surface gives rise to pain situated in 
the back rather than in the epigastrium, and is increased by the recum- 
bent posture ; here alsQ it is said to give rise more often to haemorrhage 
than if situated on the anterior surface ; in the latter situation it is said 
^ give rise to pain to the right or to the left of the middle line in the 
epigastrium — pain which is lessened when the patient lies on the left 
side. Perforation into the abdominal cavity is more common with 
ulcer on the anterior surface ; ulcer at the pylorus is said to cause 
pain in the middle line or to the right of the middle line, and the pain 
does not occur till some time after the ingestion of food ; cicatrisation 
of the ulcer in this situation causes dilatation of the stomach. 

The prognosis of gastric ulcer is, on the whole, favourable. Many 
patients completely recover, especially if the ulcer does not extend to the 
serous coat, and does pot persist too long. The cicatrisation of a 
chronic ulcer may give rise to stenosis of the pylorus with dilatation 
pi tho stomach, and to adhesion between the stomach and neighbour- 
organs, events which in their turn may give rise to rf series 
® fresh symptoms and troubles. Again, relapses are not uncommon. « 

ccording to Lebert the mortality of gastric ulcer is about 1 0 per cent ; 

^ ^ut per cent teqninate fatally by perforation into the peritoneal 
cavity • death from haemorrhage is said to occur in about 3 per cent ; in 
^ iew death is due to exhaustion or to one of the rarer complications 
“mentioned above. 



Treatment — Prophylaxis, — We have seen that gastric ujcer''’ 
frequently occurs in young chlorotic women. It is well, therefore 
in all cases of chlorosis to regulate the di^t carefully, and to see that the 
patient avoids very hat food, coarse food, and food rich in acid and 
condiments which irritate the mucous membrane of the stomach. Con- 
tinued pressure on the stomach, such as is produced by tight lacing orJ)y 
a faulty stooping posture, is also to be avoided (61). 

The treatment of the ulcer will vary with the stage of the disease 
and the symptoms that may be presented : the objects to be fulfilled 
are the healing of the ulcer, the avoidance of all irritating agents 
and the relief of troublesome symptoms. This end is best attained 
by rest, not only of the stomach, but also of the body generally. 
This treatment, known as the treatment by rest (rest cure), first recom- 
mended bj^ English physicians, and lately by Leube, is to be carried 
out in a systematic manner. Rest of the body is best effected by tKe 
recumbent posture : rest of the stomach by feeding the patient entirely 
by nutritive enemas ; but as this latter is only possible for a short 
time, food when administered by the mouth should be eg^ily ‘digestible and 
not irritating. This dietetic treatment is further helped by the adminis- 
tration of alkalies to diminish the hyperacidity of the gastric juice, 
and by the application of hot poultices to the epigastric region. 

The course of treatment in by far the largest number of cases 
resolves itself into this : the patient will remain in bed for some weeks, 
in fact till the chief symptoms have subsided ; hot poultices are to he 
applied to the epigastric region or, instead of pqultices, the stomach 
capsule first introduced by Leube. This consists of n tin capsule filled 
with hot water and so shaped as closely to fit t]ie epigastric region ; it 
has a metallic ring on each side, so that it can be easily fastened, and 
so may be worn even when the patient is about. • 

To give the stomach complete rest some have recommended feeding 
by enema exclusively (20, 87), but it is scarcely advisable to treat all cases 
in this manner without distinction ; nor is it possible to carry out this 
treatment for a long time without causing the evils of inanition. Ex 
elusive rectal feeding is indicated when the vomiting of fooJ is persistent, 
when the ingestion of food causes great pain ; when there is hsemorrhage 
from the stomach, and when perforation has occurred, or appears to be 
threatening. But even in these cases exclusive rectal feeding rarely 
need be prolonged beyond a week* or a fortnight. The patient takes 
nothing per mouth except small pieces of ice or small quantities of water to 
quench the thirst ; for the rectal feeding many physicians recommend arti- 
ficially digested food, such as peptonised milk-gruel, peptone suppositories, 
•■and the like : many, however, prefer to give enemas of beef tea and raw egg^> 
with a little brandy (in all about two to three ounces) ; the peptonise 
food is more readily absorbed, but the observatioi^, of Ewald shows that 
enemas of eggs act quite as well and are quite as well absorbed ; pepton* 
ised suppositories sometimes irritate the bowels, or are not well retainet j 
snd, unless recently prepared, are sometimes passed out again unaltere • 
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Before giving the nutritive injection the rectum should be^ emptied by 
one of water ] the nutritive enema may be given every four to six hours. 
Milk-gruel is prepared by mixing equal parts (about ten ounces) of milk 
and thick gruel, and to this two teaspoonfuls of Benger^s liquor pancrea- 
ticus and thirty grains of bicarbonate of soda are added. To increase 
Tiutritive value an egg may be added to the milk before the 
addition of the liquor pancreaticus. Peptone suppositories weigh about 
sixty grains, and contain between 40 and 60 per cent of peptones. 

Milk occupies the first place in the dietary; it is alkaline, it 
lessens the acidity of the gastric juice ; it does not irritate the mucous 
membrane, either mechanically or chemically ; it does not call forth 
vigorous peristaltic movements of the stomach, and it does not remain 
long in the stomach. Not more than four to six ounces should be taken 
at once, and in twenty-four hours three to four pints may be taken. 
The milk, which ought to have been well boiled, may be taken warm or 
qpld ; when it produces acidity, alkalies, such as carbonate of soda, may 
ho added to the milk ; when it is not well borne peptonised milk should 
be tried instead. , In some cases milk in any form cannot be tolerated, 
.ind if so, besides rectal feeding, we should try freshly-expressed beef 
juice, weak beef tea, Liebig^s beef extract, or some of the prepared beef 
preparations, such as Brandis essences or Valen tineas beef juice. In 
some cases of vomiting, which persisted even in patients fed by nutritive 
injections, scraped raw beef, taken at first in very small quantities, has 
been well borne, has given relief to the pain and checked the vomiting. I 
have often, thereforf^, in cases of gastric ulcer given the scraped raw beef 
early in the course* of the case with considerable benefit. 

If the patient gef tired of milk, or if it be not well borne, 
Benger’s food. Nestis’s food, powdered rice or arrowroot, raw egg, and the 
above-mentioned beef extracts may be tried. 

An exclusive milk diet should be continued for three to four weeks. 
The epigastric pain, as a rule, has disappeared, and the vomiting has 
stopped long before this time ; but it is well to continue the treatment so 
as to give the stomach rest and avoid irritation : then, for a week or so, 
the patient may still have liquid diet, but with the addition of biscuit or 
stale bread. He may take bread and milk or milk boiled with a small 
quantity of sifted flour ; he may also take arrowroot and tapioca. After 
a week of this diet, if the pain do not return, the patient may pass on to 
solids, such as boiled fish, chicken, p*igeon, sweetbread or tripe ; scrai:>ed 
heef and raw eggs may also be given with this dietary. Stimulants had 
better be avoided altogether, unless perhaps small quantities of claret or 
light Burgundy be allowed. With this diet, which may be contiAued for 
some weeks, the patient often gains weight ; and he may be allowed to 
take gentle exercise. Gradually mutton chops and small quantities 
Q ^inderdone steak n^y be taken with stale bread. Vegetables, however, 
^ilh the exception of rice, are still to be forbidden, as are cakes and 
pastry. Milk and small rice puddings may be allowed. Alcoholic 
stimulants are better avoided. The duration of this dietary depends on 
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the condition of the patient : if he feel sufficiently strong he may - 
follow his occupation, and make gradual additions to his dietary ; the more 
indigestible food-stuffs, such as vegetable^ and pastry, should, however 
not be taken at any time. Many are the diet sheets given by various 
observers, and adopted in various institutions and private hospitals where 
patients with gastric ulcer are treated (61). ^ 

Patients who have suffered from gastric ulcer should be careful in 
diet, not only for weeks, but for months, and with the return of any such 
symptoms as pain or vomiting the treatment with rest and strict diet 
should again be enforced. 

For the treatment of chronic ulcers in which there is marked dilata- 
tion of the stomach I refer to the article on “ Dilatation of the Stomach ” 
in this volume. 

Almost as essential as the diet is the strict supervision of the 
function of the bowels. Constipation is a common accompaniment of the 
gastric ulcer, and its proper treatment is as important as the dietetijp 
measures. Carlsbad salts, or a saline aperient such as a combination of 
sulphate of soda and sulphate of magnesia, or some npneral water, such 
as Carlsbad water, Hunyadi Janos, or ^sculap, are the chief aperients 
recommended. Carlsbad salts enjoy special favour with Continental 
observers — one or two teaspoonfuls are given in a tumblerful or half a 
tumblerful of warm water before breakfast. These salts, apart from their 
purely aperient effect, are said to act beneficially by diminishing the acidity 
of the gastric juice, by stimulating the secretion, and by increasing the 
peristalsis of the stomach. In many cases the good effects of this apei ient 
cannot be doubted • but in some the salts increase the pain and discomfort 
after meals, and diminish the appetite : in such capes I have found simple 
enemas and the -administration of an infusion of senna pods to be oi 
service. Eight to ten senna pods are added to ten ounces of boiling water; 
the water is allowed to cool and to stand for some hours, and then 
the pods are removed. Generally after the infusion is taken a satis- 
factory action of the bowels follows in six to eight hours. Khubarb and 
cascara sagrada are useful in the more chronic cases. 

Medicinal treatment in many cases may help the dietetic means. 
The remedies which are here to be specially recommended are bismuth in 
the form of subnitrate or carbonate, and bicarbonate of soda. Bismuth 
salts have long been recommended by English writers: the salt may 
be given either in powder or in sus{Sension ; the^doses usually given are 
from ten to fifteen grains. Recently, however, much larger doses of 
bismuth have been recommended by Kussmaul (2 8). One hundred and fifty 
to three^’hundred grains of bismuth are suspended in about eight ounces 
of water, and the mixture is passed into the stomach, previously washed 
out by means of the stomach-tube : it is then allowed, by guiding the 
tube, to remain in the stomach for fifteen minute^ during which tin^® 
the patient occupies such a position that the bismuth is brought into 
contact with the ulcerated surface (if the situation of the ulcer can he 
determined) \ after this lapse of time the fluid is allowed to run out agaiu 
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, through the tube. At first this method is applied daily ; after a time, 
once in two or three days. When the passage of a stomach-tube is contra- 
indicated the bismuth mixture is to be drunk. The bismuth is sup- 
posed to act mechanically by forming a covering,which protects the ulcer 
and facilitates the healing of it. 

This treatment, according to Matthes (56), Fischer, Steitzing, and 
otliers, gives most satisfactory results, and appears to bring about a much 
more speedy healing of the ulcer. Against the method several objec- 
tions have been urged, such as the danger of using the stomach-tube, or 
the evil effects of large doses of bismuth which may set up vomiting 
and diarrhoea. For some years I have given very large doses of bismuth 
in cases of gastric ulcer — twenty to fifty grains three or four times 
daily : I have never seen any ill effect from these large doses ; on the 
contrary, in most cases the large doses, especially if a small dose of 
morphine or hydrochlorate of cocaine were added, relieved the epigastric 
pam very speedily and also quickly stopped the vomiting. I agree with 
other observers, such as Mathieu, Savlief, Wegele, in thinking that the 
administration oMarge doses of bismuth are so well borne and give such 
good results that one may generally dispense with the irrigation method. 

Of the various preparations of bismuth the subnitrate appears to 
answer best, and it can be given either in “powder or in suspension ; ten 
to fifteen grains should be given at first, and the dose may after- 
wards be increased to twenty and thirty grains or more : the bismuth 
should be given before meals, and if the pain be very great, or the 
irritability of the stomach excessive, it may be combined with one-tenth 
of a grain of morphine or one-fourth grain of hydrochlorate of cocaine ; 
if the appetite be deficient, small doses of hydrocyanic acid and tincture 
0f nux vomica may be added to the mixture. 

<. The carbonates of soda, lime, and magnesia have for a long time 
been given' in cases of gastric ulcer. Of these the first — the bicarbonate 
of soda — is still largely given ; some French observers, notably Debove, 
recommend very large doses (300 to 450 grains) per day ; they report 
very good results, and state that such large doses are very well borne by 
the patients^ who complain only of increased thirst and increased 
urination ; occasionally, however, such large doses produce rather pro- 
use diarrhoea, which can, however, be obviated by giving some carbonate 
of lime with the bicarbonate of soda. 


Nitrate of silver is also an old I'emedy for gastric ulcer, and I have 
een in the habit of giving it for years, especially to patients, such as 
out-patients of hospitals, who cannot afford to undergo the rest 
reatment ; I have found in many cases that it relieved the pJin even 
etter than morphia, and that it gave relief to the other symptoms also# 
ave given the nitrate of silver either in the form of pills (one-fourth 
^ ^ grain to the dose) or in solution (one-fourth of a grain). Boas 
recommends it very* highly in the liquid form, and gives it in small 
l^t gradually increasing doses, beginning with half a grain three times 
y and going on gradually to one grain. I have given the nitrate 
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silver in more than 200 cases, and have never seen any signs of argyiia 
follow its administration ; it may be given for several weeks and tfien 
discontinued for some time. 

Treatment of sympto'pis and complications, — Pdin. — The application of 
hot poultices and rest, and regulation of the diet, often suffice to relieve 
the pain ; the use of bismuth and nitrate of silver has also been men- 
tioned for the severe paroxysms of pain (gastralgia). Codeia, or better 
still morphine, either by the mouth or subcutaneously, is indicated: 
given in the latter form, morphine, according to Leubuscher and Schafer, 
and Hitzig, diminishes the secretion of hydrochloric acid in the gastric 
juice. 

Vomiting, — For persistent vomiting abstention from food by the 
mouth for some days is to be recommended ; of drugs drop doses of 
hydrocyanic acid, or powders of bismuth with cocaine, often act well. 

Hcematemesis, — The patient is to be kept absolutely at rest and in 
the recumbent posture (he should not even be allowed to get up to pass 
urine or faeces), and all food by the mouth should be avoided ; if the 
patient be excessively thirsty he may swallow small quantities of ice, 
but even this should be withheld if possible. If the haemorrhage persist, 
ergot in the form of ergotin should be injected subcutaneously and ice 
applied to the epigastrium. In profuse haematemesis I have given 
turpentine with the greatest benefit ; it may be administered either in 
the form of capsules or as an emulsion (two to three teaspoonfuls of 
turpentine beaten up with the white of one egg). The dose, about 
twenty to thirty minims, may be repeated after some hours if the 
haemorrhage persist. I could cite several cases of haem§,temesis from ulcer 
in which the patient was pulseless and blanched to an extreme degree, 
in which ice, gallic acid, ergotin injections, and other styptics had beeri 
tried in vain, and in which the first dose of turpentine completely stopped 
the haemorrhage. It is well borne, and I cannot speak too highly of its 
immediate and beneficial action. 

If the anaemia produced by the haemorrhage be excessive (the pulse 
scarcely perceptible, the patient showing signs of syncope, and the voice 
becoming feeble), then transfusion or injection into the fcjubcutaneous 
tissue of one pint or more of normal salt solution may be tried. 

For some days (three to six) after the last haemorrhage the patient 
must be fed exclusively by enema, and must keep the recumbent 
posture ; after that period the treatment for the healing of the ulcer by 
rest, liquid food, and hot applications to thb epigastrium must be 
systematically carried out. In cases in which profuse haemorrhages 
occur ffom time to time and exhaust the patient, an operation may 
be advisable. This was successfully done in one case by Kuster, who 
cauterised the ulcer and performed gastro-enterostomy. 

Treatment of perforation of the ulcer, — From the beginning of t e 
symptoms the patient is to be kept absolutely quiet, all food by t e 
mouth is to be stopped, large doses of opium are to be given, and t e 
patient is to be kept under its influence \ when opium is not well boine, 
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binorphia may be given subcutaneously * or opium or codeia in suppositories, 
or m small enemas. At the same time, as a stimulant citrate of caffeine 
xniiy be given by the mouth or subcutaneously, and rectal injections 
of brandy. * ^ ^ 

The treatment of the perforation by surgical means now requires a 
few words of consideration. In some cases the patient is so collapsed 
soon after the event that no operation is likely to be of any benefit • 
indeed the patient may die from shock : in a few cases the symp- 
toms of collapse pass off and the patient recovers without operation ■ 
many cases, however, remain in which an operation is feasible. 

Considering the high mortality of cases of perforation, which may 
be estimated at about 95 per cent, the results obtained by English 
surgeons by operation are certainly very encouraging. Jowers tabulated 
25 cases, of which 8 recovered; Barling collected 37 cases with 13 re- 
coveries ; and since then several other successful cases have been recorded. 
It IS difficult to give the indications for operative interference; it would 
seem well to wait till the shock caused by the perforation has passed 
off, and to actf before symptoms of collapse have set in ; but the moment 
is not easily determined. Many of the patients in whom recovery has 
taken place were operated on when in a state of collapse, with small, 
thready pulse, profuse clammy perspiration ■and subnormal temperature ; 
hence it is now widely held that as soon as perforation has been dia- 
gnosed, the abdominal cavity should be opened, the perforation looked 
for, and closed by sutures (excision of the ulcer is rarely possible), and 
the peritoneal cavity cleansed and drained. The cases in which perfora- 
tion occurs when tlu-G stomach is empty, so that no great extravasation 
of food into the abdominal cavity takes place, and perhaps those also in 
^^^ich the edges of the Vilcer are not much indurated, present a better 
prognosis than those in which perforation occurs soon after a full meal. 
On the subject of the surgical treatment of gastric ulcer I must refer to 
the treatises on surgery of Gould, Heincke, May lard (56^^), and Comte. 
For the treatment, both medical and surgical, of the symptoms produced 
l^y stenosis of the pylorus, giving rise to dilatation of the stomach, and of 
those due to ifhe formation of a subphrenic abscess, I refer to the respec- 
tive articles on these subjects in the present volume. Surgical treat- 
ment has also been recommended in cases of long-standing gastric ulcers, 
where the pain persists and the patient becomes weak and unable to 
ollow his work. In these cases gastro-enterostomy has sometimes 
given excellent results, 5s in the cases operated on by Doyen. 


Ulcer of the Duodenum 

, ulcer of the same character as the gastric ulcer is found in 
® duodenum occasionally. The symptoms vary somewhat with its 
^^ct position. It is of these ulcers only that we can treat here, 
aerations of a tuberculous nature, ulcers in enteric fever, and cancerous 
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ulcers, which are occasionally found in the duodenum,’ are not included 
in this article. For the earlier bibliography the reader is referred to 
Bucquoy. 

Ulcer of the duodenum is of much rarer Viccurrence than gastric 
ulcer. 

Etiology. — Sex , — According to most observers it occurs more fre- 
quently in men than in women. It is stated that it is 7-8 times more 
frequent in man than in woman ; our own statistics on a small number 
of cases give a high proportion of men, and according to the analysis 
of Drs. Perry and Shaw — who analysed the post-mortem records from 
17,652 autopsies at Guy’s Hospital, from 1826 to 1893 — of 56 cases of 
perforating ulcer of the duodenum, 14 occurred in women and 42 m 
men : if burns are excluded the rate is 8 females to 42 males. 

Duodenal ulcer may occur at any age ; Sir Andrew Clarke 
noted it in a child 10 years old. Several cases are recorded in persons 
over 70 years of age; the average age is stated to be between 35 and 
40. Ulcers due to burns occur much more frequently in children. * 

Occupation and habits . — On this subject we have no trustworthy 
data. Alcohol is regarded by some as an etiological' factor — with very 
doubtful truth, however. Of 10 fatal cases of duodenal ulcers recorded 
in the post-mortem books of* the Manchester Eoyal Infirmary only one 
was in a drunkard. 

Tuberculosis . — Some have drawn attention to the rarity of duodenal 
ulcers in tuberculous subjects. Perry and Shaw collected 25 cases of 
ulceration of the duodenum in association with tuberculosis ; of these, 11 
only appeared to be of tuberculous origin. These were associated with 
extensive tuberculous ulceration of the rest of the alimentary tract, 
and the duodenal ulcers were small, thickened at the edges, and shallotr, 
the other 14 cases had more of the character of gastric ulcers. 

Among other diseases in which duodenal ulcers have been found 
may be mentioned Bright’s disease, heart disease, septicjemia, and enteric 
fever. 

Burns . — Curling first drew attention to the occurrence of duodenal 
ulcers after extensive burns of the skin ; and he was ablo’ to collect no 
less than 10 cases. Since then the subject has been investigated by 
several observers, especially in England, with the result that, though the 
occasional appearance of an ulcer after an extensive burn has now been 
well established, the occurrence is certainly very rare. Mr. Holmes 
examined the record of 125 fatal cases of biirns and found duodenal 
ulcer sixteen times. Perry and Shaw noticed it five times in H9 
autopsies of cases of burns. It is further established that these ulcera- 
c tions occur chiefly in young subjects, and more especially when there are 
extensive burns of the trunk ; that the ulcer occurs in the second or 
inflammatory period of the burn ; that before ulceration occurs there is 
marked congestion followed by haemorrhagic infiltration which atfetj!'® 
other parts of the alimentary tract besides the duodenum. In several 
^ases (one noted by myself in which death took place six days after 
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extensive burns) the lesion did not go beyond a haemorrhagic, infiltration ; 

? other cases an ulcer forms which may lead to perforation or to profuse 
hsematemesis. The formation, of the haemorrhagic infiltration is most 
rationally explained by a septic embolus, and change into an ulcer 
bV the action of the gastric juice. 

^ Dr. W. Hunter succeeded in producing extensive ecchymoses and 
ulcers of the duodenum in dogs by injecting toluylendiamin, and 
su^^gested, as a probable explanation of the duodenal ulcer in burns, the 
secretion, 'with the bile, of a poison which causes the ecchymoses and 
ulceration. Experiments by Ponfick and others have shown that 
111 animals extensive scalds will cause a destruction of the red blood 
corpuscles similar to that seen on injecting toluylendiamin. Consider- 
ing, however, that after burns ecchymoses are found in other parts of 
the intestinal tract as well as in the duodenum. Dr. Hunter’s view can 
scarcely be regarded as well established. Moreover, Dr. Fenwick found 
iy dogs that ulceration of the duodenum occurred after toluylendiamin 
poisoning after ligature of the common bile-duct. 

Pathologfeal ^anatomy. — Situation , — In most cases the ulcer is 
situated in the first part of the duodenum, and here most frequently 
close to the pyloric ring ; in rare instances it has been found in the 
second, and more rarely still in the third part of the duodenum (out of 
149 cases it was found 123 times in the first part ; 16 in the second part ; 
twice in the third part : in one of these last the ulcer was probably 
tuberculous). The ulcer is found most frequently on the anterior wall ; 
sometimes on the upper wall. 

Number . — Usually one ulcer only is found ; occasionally there may 
be two or more, and if ^o they are generally found in different portions 
o! the duodenum. 

• In form and dimension they resemble the gastric ulcer ; they are 
generally circular, but may be oval or elliptical ; those situated near 
the pylorus are generally larger, but this rule does not hold good in- 
variably. . 

Appearance.— ThQ ulcer has the same appearance as the gastric 
ulcer, it has the punched-out character; but as it is generally chronic 
the edges of the ulcer are thickened. The floor is formed by the 
submucous or muscular coat, and in some chance cases by t e 
pancreas, or gall-bladder, as adhesions between the duodenum and the 
ueighbouring organs may arise. Occasionally, as in a case lecen y 
seen, the neighbouring portion of the mucous membrane shows po ypoi 


excrescences. , ■ 

The microscopic examination of the ulcer shows t e s e in ^ 
flammatory changes at the borders as is the case in the gastric u c®r. 

Duodenal ulcer may give rise to pathological consequences similar 
to those of ulcer of the stomach; hemorrhage and perforation are the 
oiost common, subphrenic abscess has been repeatedly 

give rise to stenosis of the duodenum with subsequent dilatation of 
the stomach, or, if the ulcer be situated over the biliary papilla, t« 

, VOL. Ill ^ ^ 
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persistent j^-undice. The ulcer may perforate into the gall-bladder"'’ 
(Eichhorst), or into another part of the intestines, causing a bimucous 
fistula; or it may perforate the aorta .(Stich), or cause a thrombosis 
of the portal vein (Frerichs). It may give rise to a cancerous growth. 

Pathogeny , — The character of duodenal ulcer is the same as that of 
ulcer of the stomach, and its formation is due to the same cause or 
causes. That the gastric juice plays an important part in its formation 
is shown by the occurrence of the ulcer — in by far the majority 
of cases — in the first part of the duodenum, where the acidity of the 
gastric juice is not as yet neutralised by the alkaline pancreatic juice. 
It is highly probable also that a disturbance in the circulation, leading 
to a localised haemorrhagic infiltration similar to that observed in ulcers 
of the stomach, occurs as the early stage ; and probably the same causes 
operate here which were duly considered in the pathology of gastric 
ulcer: bacterial infection probably plays an important part in the 
formation of the ulcer. 

Symptomatology. — Anatomically we may distinguish the acute and 
chronic ulcers of the duodenum, but clinically th^s distinction can 
scarcely be made with any certainty ; for though the first characteristic 
symptoms may be acute, such as profuse haemorrhage or signs of 
perforation, yet the ulcer may have existed for a long time previously 
without having given rise to any definite symptom. Leaving this 
distinction out of sight, we may divide cases of duodenal ulcer from the 
clinical point of view into certain groups, namely, those in which the 
course is chronic and in which symptoms arise which, enable us to diagnose 
the duodenal ulcer ; those in which the first symptoms are due eithei to 
excessive haemorrhage (melaena with or without haematemesis) or to 
perforation ; and those in which signs of stenosis of the duodenum or !f 
the common bile-duct form the prominent feature. In many cases, how- 
ever, the symptoms are so indefinite that no diagnosis can be made. 

Kraus estimates the number of latent cases as about one-fifth of all 
cases observed. Ulcers situated close to the pylorus are not to he 
distinguished from gastric ulcers, though it is asserted that in these 
cases the localised pain is situated more deeply and to th^ right of the 
epigastric region, and that melaena occurs before the haematemesis ; but 
these signs may be present in gastric ulcer, as we have already seen. 

Considering the cases of our first group, the chief symptoiu^^ 
which indicate the diagnosis of duodenal ulcer are deop-seated auu 
localised pain occurring several hours after food, dyspeptic symptoms 
and melaena. 

ThSpain varies in intensity : sometimes it is of a burning, lancirmtiug 
‘ character ; at other times the patient only complains of a painful dis- 
tension. The pain is situated in the right hypochondrium between th® 
liver and the umbilicus; it radiates thence to t^he epigastrium, I’lg 
shoulder, or umbilicus (the umbilical pain is most likely the associate^ 
pain in affection of the duodenum, but as it is also associated 
?4ffection of other portions of the small intestine, it is of no 
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••diagnostic importance); it is said not to be accompanied ]jy pain over 
the*^ dorsal vertebrae; it is generally not a continuous pain, but occurs 
several hours after meals, and lasts for some time ; it is increased 
1 \r mossure. According to Chvostek the time of it^ appearance after food 
varies with the quantity and quality of the food ; it occurs earlier after 
blaakfast, later after a more copious meal. Melcena may be so slight as 
not to be perceived by the patient, or profuse, occurring only once, or 
several times in a short space of time. The patient may feel a 
colicky pain, and a desire to go to stool immediately after ; or he may 
have a sudden feeling of faintness, accompanied by vomiting and loss of 
consciousness ; or, in very severe cases (of which I saw one example in 
which the diagnosis was verified by autopsy), he may have epileptic 
convulsions. As the patient is himself not always conscious of having 
passed blood, and as sometimes the discharge of blood may not occur 
till some time after the above symptoms have appeared, it is always 

q\\ as already mentioned when speaking of gastric ulcer — in cases of 

sudden faintness, marked by anaemia, in which dyspeptic symptoms 
have existed * f or ^some time, to examine the stools. The dtjspeptk 
,ijmptoms differ somewhat ; often the appetite is not impaired, but the 
])atierit complains of a fulness and heaviness coming on some hours after 
<i meal ; he often also complains of acidity and water-brash ; vomiting 
may be altogether absent, or occur at long intervals ; there is more 
often diarrhoea than constipation. The health of the patient suffers at 
first but little ; after a time there is emaciation. If the attacks of melcena 
occur often, or if a large quantity of blood be discharged, the imtient 
l)ecomes very anaemic and weak. 

In the second groups of cases, the first and chief symj)toms for which 

are called upon to treat the patient are either those of profuse 
liieinorrhage from the bowels or of perforation. If ha3morrhage in 
the form of melaena be the first symptom, we have to inquire into 
the history and the presence of localised pain in the abdomen, as melauia 
may occur in other affections such as cirrhosis of the liver, cancer of the 
intestines, chronic valvular affection of the heart, dysentery, pernicious 
ainemia, purplira, and so forth. It is not until we have eliminated these 
aftections that the diagnosis of duodenal ulcer can be made Avith some 
<legree of certainty. 

The symptoms are those of any internal haemorrhage, and need not 
he described again. In some cases \he mcloena disappears after a few 
days ; the patient remains anaemic and Aveak for some time and then 
^ijradually recovers : in other cases the patient may die from syncope or 
collapse. 

If perforation occur in a latent duodenal ulcer, we get the saine symp- • 
toms as those described when treating of perforation of a gastric ulcer; 
'vith this difference,however, that vomiting persists, Avhilst in gastric ulcers, 
as a rule, it does not recur after perforation has taken place. Associated 
Pmn in the right iliac fossa occurs in cases of perforation of a duodenal 
as in those of gastric ulcer, and may lead the physician tm 
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attribute th^ symptoms to perforation of the appendix. Not long since *»’ 
a patient was admitted into the Manchester Infirmary who, whilst 
walking in the street, had been seized su(][denly with a severe abdominal 
pain. When I saw him, a few hours after tis admission into the 
hospital, I found him somewhat collapsed, with small quick pulse, and 
complaining of pain in the right iliac fossa ; he had vomited several 
times since his admission ; he told us that he had suffered for some time 
from indigestion and from pain in the epigastric region. It was clear 
from the symptoms that he was suffering from a perforation in the 
intestinal tract. The previous symptoms of indigestion and epigastric 
pain pointed to the existence of a gastric ulcer, but the persistent 
vomiting was against this diagnosis ; the pain over the right iliac fossa, 
on the other hand, suggested perforation of the appendix. The patient 
died some hours after admission, and at the autopsy we found perforation 
of a duodenal ulcer. 

The last group of cases are those in which an ulcer, not having 
itself given rise to any definite symptoms, leads to narrowness of 
the duodenum, and causes symptoms similar to thosq of Stenosis of the 
pylorus ; or in which an ulcer, situated over the outlet of the common 
bile-duct, by its cicatrisation causes persistent jaundice from contraction 
of the duct. The first class of cases may be indistinguishable from 
stenosis of the pylorus ; in other cases, however, the examination of the 
gastric juice or of the vomit will show that the obstruction is situated 
in the duodenum, for the gastric juice will have an alkaline reaction, 
will contain bile, and will digest fibrine. 

Stenosis of the bile-duct due to duodenal ulcer will in most cases be 
indistinguishable from the symptoms produced,, by an impacted gall- 
stone ; occasionally, however, a correct diagnosis is possible. A brifif 
account of such a case may be of some interest. In September 1893,.ia 
patient was admitted into the Manchester Infirmary suffering from 
slight jaundice which had lasted for about six months. About two 
years before his admission he had been troubled with pain after food, 
and twice had vomited large quantities of blood ; ho had also passed 
blood by the bowels, and was told that he had an ulcer irf the stomach 
Since then he had occasionally suffered from pain, which occurred several 
hours after meals, but not from vomiting; the jaundice came on 
gradually, and after it had lasted for some days he had a severe pain 
which lasted a short time and then subsided^ therewith the jaundice 
also diminished, but did not altogether disappear ; and these events 
recurred from time to time. The patient remained in the hospita 
for several months, and during this time he had several attacks of panjj 
* with an increase of the jaundice : his general health remained 
and he left the Infirmary to follow his work. I have seen the patien 
again recently : he is still slightly jaundiced ; the^^ pain occurs now oiO 
every two or three months, and is much less severe ; his general hea ^ 
is so little interfered with that he has not ceased to follow his occupation • 
4n other similar cases (Perry and Shaw) the jaundice became veo 
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intense and the patient much emaciated. The interval frpm the onset 
to the fatal termination varied from some months to some years. 

The treatiTiBnt of duodenal .ulcer and its complications is the same as 
that of gastric ulcer. 

Surgical treatment is indicated when perforation occurs, and may 
carried out (75) when a subphrenic abscess arises, occasionally 
when there is stenosis of the duodenum, and in those cases in which 
the common bile-duct is narrowed or obliterated. In the latter cases 
cholecystenterostomy may accomplish a complete cure. This occurred 
in a patient under the care of my colleague, Mr. Thomas Jones, at 
the Manchester Infirmary, in whom jaundice had existed for several 
months ; and in whom there was a narrowing of the common bile-duct, 
due either to ulcer or gall-stone. Other similar cases are recorded by 
English and Continental observers. 

Julius Dreschfeld. 
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TUMOURS OF THE STOMACH 


Primary carcinoma is so much the most frequent and important of tlio 
tumours of the stomach that indeed it is the only form of ^ much clinical 
interest ; it will therefore he considered first. Towards the end of tins 
article, secondary carcinoma, carcinoma infiltrating from some neighlionring 
organ, sarcoma, fibroma, fibromyoma, adenoma, and non-malignant villous 
tumours will be briefly described. 

The stomach is a very common seat of primf\ry carcinoma ; according 
to some authors no organ in the body is more frequently affected, j 
find at Guy’s Hospital that in the last ten years it caused the death 01 
60 patients, that is to say, in hospital practice it is responsildc foi 
‘1'5 per cent of all deaths. Authors are agreed that it is commoner ui 
men than in women ; some give the proportion as 3 to 2, others as 2 ^ 
1. The post-mortem records at Guy’s Hospital give a proportion ot a 
little over 2 to 1. It is a disease of the later half of life. Dr. Peri} 
and Dr. Shaw found the average age at death to be 62*1 years. Of then 
ftases the youngest was 32 and the oldest 81. According to Bmitou, 
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, three-fourths of the cases occur between 40 and 70 j between 50 and 60 
is flie most fatal decade. It has been alleged that sometimes ^cancer of the 
stomach is met with in young subjects ; but it is very probable that some, 
at least, of these cases *were instancies of sarcomjj, for among Perry and 
Shaw’s series of fifty cases, all examined histologically, no case of cancer 
ocjJiuTed in a patient younger than 32 ; but of four cases of sarcoma one 
patient was 15 and another 18 years of age. Dr. Norman Moore, how- 
ever, has recorded an undoubted case of carcinoma of the stomach in a 
girl set. 13; but he says that when he described this case no other had 
then been recorded at so young an age. 

Etiologry.— We know little of this subject. The only fact that bears 
oil it is that some cases of gastric carcinoma grow from a simple ulcer. 
Various authors give the percentage of cases of ulcer of the stomach 
which are followed by cancer as between 5 and 9. When we bear in 
mind that ulcer of the stomach is more common in women, at the 
lesser curvature, and on the posterior surface, while cancer is commoner in 
men and at the pylorus, it is unlikely that a previous ulcer can be of much 
importance afi a cause of cancer. In so far as there may be any truth in 
this alleged connection it can only be that damaged structures are more apt 
to become the seat of cancer (vide p. 538). In Guy’s Hospital Museum 
there are two specimens of carcinoma beginning in a gastric ulcer; in both, 
the growth is a sphcroidal-cclled carcinoma ; both patients were women, 
one aged 39, the other 65. As the pylorus is the narrowest part of 
the stomach, it is the part most likely to be irritated by the passage of 
indigestible masses of food ; and this may explain the greater prevalence 
of cancer at the pylorus. Brinton found the growth at the pylorus in 219 
out of 360 cases ; and Habershon gives the following table, showing the 
Position of the growth in 79 cases which he examined at Guy’s Hospital : — 


Pylorus in 41 

Lesser Curvature „ 1 1 

Cardia „ 10 

Anterior Wall „ 5 

(general „ 5 


Centre in 4 

Multiple „ 1 

Greater Curvature „ 1 

Cardia and Pylorus „ 1 

Not stated „ 1 


Perry and Shaw found the pylorus involved in 70 per cent of the cases. 

There is no evidence that chronic indigestion leads to cancer of the 
stomach. Sometimes a hereditary history is well marked. Occasionally 
've see carcinoma in a patient affected with phthisis, but I do not know 
hat this well-known association is especially marked when the cancer 
groAvs in the stomach. 

Symptoms. — These begin very gradually and insidiously, ahd have 
^mmonly been present some time before the patient consults a doctor? 
e usually says that for the last few weeks, or it may be longer, he has 
troubled with iijdigestion, one symptom of which is often pain. So 
common is this mode of onset that gastric carcinoma should always be 
suspected in any patient who, after the age of 50, becomes chronically 
^ yspeptic for the first time in his life. Many mistakes are made because 
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this rule is forgotten. When the patient is cross-questioned he usually 
admits that lately he has felt weak, has lost flesh, and has become pale. 
Still, as the total number of cases of gastric carcinoma is large, it is by no 
means rare to meet with, instances in whicH it has Aever been suspected till 
secondary growths are perceptible, usually in the liver ; and then again 
there are the exceptional cases in which the onset is quite sudden, the 
patient having previously been in excellent health. At the early stage of 
the disease there may be nothing specially noteworthy about the dyspeptic 
symptoms ; but the loss of appetite and repugnance to food may be well 
marked, and these are important early signs. The tongue is furred, the 
patient complains of sense of heaviness in the gastric region, and he 
often suffers from pain and eructations. 

The composition of the gas regurgitated into the mouth is variable. 
As it is usually derived from swallowed air it contains a large amount of 
nitrogen, often 45 per cent; the oxygen is often reduced to about 7 
per cent, for much of it is probably absorbed in the stomach. There is 
usually a large amount of carbonic acid gas (between 12 and 26 per cent)! 
This is derived partly from the diffusion of carbonic acid gas from the 
blood into the stomach, and partly from the fermentation which goes on 
in the stomach in many forms of indigestion, but particularly in that due 
to cancer, for the secretion of ‘the cancerous stomach is often deficient in 
hydrochloric acid, which is powerfully antiseptic, and, owing to the 
pyloric obstruction, the food is often retained a long time; these two 
conditions are very favourable to the growth of micro-organisms in the 
stomach. Excellent accounts of all we know about the formation of gas 
in the stomach have been recently given by Sidne;y Martin and l)y 
M‘Naught. The chief fermentative processes are lactic acid fermentation 
and butyric acid fermentation. There are many 'micro-organisms which 
form lactic acid from carbohydrates, and this by a further fermentatioi) 
may be transformed into butyric acid, carbonic acid, and hydrogen. 
There are many organisms also which themselves form butyric acid from 
carbohydrates. ‘Other much less important processes are alcoholic fer- 
mentation with the formation of carbonic acid as a by-product (this at 
the high temperature of the stomach cannot be very activ6), and actual 
putrefaction, which in all probability very rarely takes place in the 
stomach. In some cases it is probable that gases (such as marsh gas and 
sulphuretted hydrogen), resulting from the decomposition of proteicls in 
the intestine, may regurgitate into the stomach ; and lastly, perhaps, both 
these gases may be derived from food which whs already decomposing 
when swallowed. The practical outcome of all these processes, which are 
little urtJerstood in all their details, is, as we have already seen, that the 
gas eructated from the stomach often contains, in addition to nitrogen 
and oxygen, more carbonic acid than that which diffuses from the blood 
or is swallowed ; and it contains from 20 to 32 per cent of free hydrogen? 
and sometimes marsh gas (when it may be inflammable) and sulphuretted 
hydrogen. The following table shows the usual composition of the 
e^ctated gas : — 
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Nitrogen 

Oxygen 

Carbonic acid gas 
Hydrogen . * . * 

Marsh gas (sometimes) 

Sulphuretted hydrogen (sometimes). 


35-45 per cent 


6-10 
12- 26 
20-32 
3-10 


Som© of the putrefactive and butyric acid micro-organisms are 
anaerobic ; and it may be that, if there be much fat in the food, the presence 
of fat floating on the surface of the gastric contents will allow these 
species to flourish. To show the difficulty of the subject we may quote 
M‘Naught’s conclusion that hydrogen, marsh gas, and carbonic acid gas 
may all form even when there is a considerable amount of hydrochloric 
acid in the stomach. 

Pain of some sort or another is an almost constant sign, and is 
responsible for the drawn look, expressive of much suffering, which the 
face of a patient suffering from cancer of the stomach usually shows. It 
IS present at sbme period of the illness in about 90 per cent of the cases. 
There are two varieties of it, namely, that due to the indigestion, and 
that due to the cancerous growth ; but it is very difficult to separate 
them. When, however, the pain is principally between the shoulders, and 
is benefited by taking ifood, it is probably dyspeptic. The pain charac- 
teristic of the cancer itself may be very severe ; it is principally felt in the 
epigastric region, but it may radiate widely. Except in the early stages 
it is continuous, and may not be altered by the ingestion of food ; but, 
independently of tlws, it often varies in severity from time to time, and 
may even be paroxysmal. Patients describe it differently,. but generally 
itf is either a wearing pain, or it shoots ; in the latter case it is agonising. 
U is usually more severe than the pain of an ulcer, and it is almost 
iilways increased by pressure. 

The stomach probably gets its sensory nerve-supply from the 6 th, 
"th, 8th, and 9th dorsal segments; the 6th and 7th furnishing the cardia, 
and the 9th the pylorus. Hence, referred pain from a gastric carcinoma 
IS often felt ofer those areas of skin which, as Dr. Henry Head has shown 
in his well-known paper, correspond to these dorsal segments ; that is to 
in front from just below the nipple to the umbilicus, and behind from 
jnst below the 5th to just below the 12th dorsal spine. Further, the 
cutaneous tenderness — generally best* demonstrated by pressure with the 
ead of a pin, which, if* the tenderness be excessive, makes the patient 
inch or even cry out — may often be elicited over these areas when the 
stomach is diseased. Each area has points which are more sensitives to this 
pressure than the rest of the area. Those for the 6th dorsal area are just • 
^uder the nipple and at the angle of the scapula ; those for the 7 th are 
I'hQ ensiform cartilage and below the angle of the scapula ; 

nipple line ; the 

IS on the costal margin, the 8th above it ; behind the 8th the tender 
IS below the 7th, and the 9th below the 8th. When the stomach i^ 
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diseased these tender spots are very evident; but cutaneous tenderness •• 
is of less value in gastric carcinoma than in other diseases of the stomach 
for cases of malignant disease are complicated the presence of tender 
areas due to secondaiy deposits in other organs; moreover, in long- 
standing and exhausting diseases, pains often radiate far beyond the 
areas usually associated with the affected organ. Many patients c(jni- 
plain of pains in the head, and the scalp should be tested for local 
tenderness. Head has shown that there are painful and tender areas on 
the scalp which correspond to dorsal cutiineous areas ; and they may be 
the seat of pain and tenderness when either is felt in its correspond- 
ing dorsal area. The occipital area corresponds with the 10th dorsal, 
the parietal with the 9th. The area, which is triangular with its base at 
the middle line of the head and its apex in front of and above the eai, 
corresponds to the 8th dorsal ; and the temporal area just behind the 
outer part of the eyebrow corresponds to the 7th. 

When these dyspeptic symptoms have lasted some time, the patient 
begins, in most cases, to complain of nausea, commonly succeeded by 
vomiting, which, unlike that of most other gastric f^ectfons, does not 
relieve the pain. This symptom is present in 87 per cent of the cases. It 
is most troublesome when there is some stenosis of the pylorus ; and it 
bears more relation to the volume of the contents of the stomach than to 
the ingestion of food. The vomited material is faintly acid, dark 
brown, and often smells very disagreeably when it has undergone Imtync 
acid fermentation or, in rare cases, putrefaction. Under the microscope 
pieces of undigested food (which may have been swallowed days before), 
crowds of micro-organisms — especially sarcinte, blood -discs fresh and 
altered, and, in excessively rare cases, cells derived from the growth may 
be seen. 


Much attention has lately been directed to the kind of acids present 
in the gastric contents in cases of gastric carcinoma. The vomit itself 
may be examined, but it is much better to wash out the contents of the 
stomach with pure water in the morning after the patient has been fast- 
ing during the night, and then to give a little simple food of such a 
nature as not to cause vomiting. If possible, it should \jontain a fau’ 
amount of proteid ; thus egg and milk is often suitable food. An hour 
or two afterwards the contents may be syphoned out and examined for 
hydrochloric and lactic acids. Many tests have been recommended foi 
the detection of free hydrochloric abid in the stomach contents. I 
always found Giinzburg’s phloroglucin and vanillin test answer we 
{vide p. 289). Boas’ resorcin test is also useful {vide p. 290). Tio- 
p8eolin*(00) and Congo red may either of them be used as colour tests. 

I Full details of the mode of application are given by Sidney Murtm- 
Toepfer has recently introduced what he alleges to be an excellent t^^ 
for free hydrochloric acid, and Friedenwald hi^jhly approves it. 

10 c.c. of gastric filtrate three or four drops of a 0’5 per cent 
solution of dimethylamidoazobenzene are added; if free hydroch ori 
rficid be present the mixture becomes red. If a quantitative cstima 
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•• 1)0 desired the mixture is triturated with a decinomial solution of 
sodium hydrate till it turns yellow ; the number of cubic centimetres of 
the sodium hydrate solution employed for 100 c.c. of gastric filtrate 
multiplied by 0'00365 gives the percentage of, free hydrochloric acid 
present* 

^ To detect lactic acid UefFelmann*s test may be used {mle p. 290). For 
the further details on the testing of the gastric contents Sidney Martin's 
work should be consulted. 

Although occasionally in the earlier period of the disease cases 
of cancer of the stomach may be found in which hydrochloric acid 
may be detected in the pstric contents, yet when the patient first 
comes under observation it is nearly ahvays absent ; I have only 
once known it present, and it is so very much more often absent 
than in any other disease that it is important always to search for it. 
No satisfactory reason for its frequent absence has been given. Free 
lactic acid is not common in the gastric contents unless the patient be 
suffering from cancer of the stomach, and in this disease it is often 
present. Ma^ige^ found it in 20 out of 21 cases; Kwald found it in 22 
out of 24; but Straus found it in 5 only out of 12 non - malignant 
cases of gastric disease. It is merely the result of the retention and 
consequent bacterial decomposition of the gastric contents. In doubtful 
cases it is of the greatest importance to search for hydrochloric and lactic 
acids. 


All the symptoms hitherto described are usually early. When the 
patient comes under ^treatment the indigestion and vomiting may lessen, 
and careful diet jMid rest in bed may even make him gain a little in 
weight. Hence he is Ojften buoyed up by false hoj)es, and the physician 
Aay begin to wonder whether his diagnosis is wrong ; but it is a good 
general rule to be very slow to alter the diagnosis of cancer when it has 
been reached after a careful survey of the whole case. Any temporary 
improvement passes away, and the symj)toms again begin slowly to in- 
crease in severity ; the vomiting becomes more frequent, and the wasting 
is more marked. 

In about* 35 to 40 per cent of the cases there is at some time or 
another blood in the vomit. This is due to the ulceration of the growth. 
If the bleeding be slight, the blood may remain in the stomach long 
enough to be partially digested ; the vomit then looks like coftee grounds. 
JJn the other hand, the hoemorrhagb may be profuse, and a quantity of 
red blood may be ejected at once ; but this is not so common as 
he “coffee-grounds vomit." Melaena is not very frequent, for it often 
appens that the pyloric obstruction prevents the blood from reaching the 
In the extremely rare cases in which the growth is at the cardiao 
there may be dysphagia. 

There is very littje to say about the general signs. If the patient 
long enough he has the thin, dry wrinkled skin which is so charac- 
^ristic of cancer ; he wastes to a skeleton, and his face is pinched and 
®^piessive of great suffering. The loss of flesh in cases of cancer of the 
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stomach is often more rapid than in that due to malignant disease of other 
organs ; for lo the wasting due to the disease itself is added that due to 
the lack of food, the vomiting, and the imperfect digestion. The patient 
is pale and sallow, hi^ red blood corpuscles diminish in number, and 
contain less haemoglobin than normal ; the leucocytes are slightly increased 
in number as in other wasting diseases. His temperature is low, he is 
excessively weak, the myotatic irritability is increased, there may he 
oedema of the ankles, the urine sometimes contains a considerable amount 
of ethereal sulphates, especially indican, peptonuria may appear, and 
towards the end, a little albuminuria. 

Whether the growth produce any signs due to mechanical interference 
depends entirely on its position. As it is usually seated at the pylorus, 
the pyloric orifice is often narrowed, and consequently the stomach dilates 
and becomes over-full. An account of the symptoms of dilatation of the 
stomach is given in another article (see p. 497). A growth at the pylorus 
commonly leads to constipation, but sometimes in carcinoma of the 
stomach there is diarrhoea, probably due to the passage of some of the 
decomposing contents of the stomach through the gylorbs ; if so, it 
indicates that the obstruction is not great. The rectus muscle over the 
growth is often rigid ; in fact, constant rigidity of the right rectus, if 
other symptoms point in thd same direction, supports the diagnosis of 
carcinoma of the stomach. It is frequently possible to feel a malignant 
tumour of the stomach, but the possibility of doing this clearly depends 
upon its position, its size, and the thickness and degree of relaxation 
of the abdominal wall. 

To feel a tumour of the stomach to the best advantage the patient 
should be on his back, with his knees drawn up ; hp should breathe deeply 
and keep his mouth open. If now the abdominal muscles are not relaxed 
his attention may be distracted by making him talk. If it is still inv 
possible to form a satisfactory opinion, it may be necessary to give him 
some chloroform. The examiner’s hand should always be warm, and 
should be moved slowly and evenly over the abdomen. A malignant 
tumour of the stomach is hard, tender, and often irregular. It vanes 
very much in size, but it slowly increases. Usually a dull no\ie is obtained 
over it, but sometimes on deep percussion an obscurely resonant note 
may be heard. Inflation of the organ with gas may render the tumour 
more easy to detect. The pylorus can hardly ever be felt in health, so 
that if this part can be made out ^ by palpation it is pretty certainly 
diseas^. If enlarged it is usually felt under the* outer part of the right 
rectu|Pbr at the right border of it \ but although tumours of the pylorus 
are, as aMiile, much more fixed than those in other parts of the stomach, 
owing to the close attachment of this structure to the liver, yet not 
infrequently these attachments stretch, and the tumour becomes freely 
movable over a range of as much, may be, as threq or four inches, so as 
to suggest the presence of a floating kidney ; but it is more usual for 
tumours of the stomach to become more and more fixed, as in the course 
of, time they form more numerous and denser adhesions. A tumoiu 
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of the pylorus moves up and down with the liver in respiration, and 
IS usually impossible, either by palpation or percussion, to separate 
it from the liver. It must not be forgotten that even an enlarged 
wlorus is frequently So covered by the liver, that it is not to be 
detected during life. If the growth is in the anterior surface and along 
the greater curvature, it is more easy to detect, is more mobile under 
the hand, and alters its position when the stomach is distended with 
gas • but it does not move so freely with respiration. If, as is some- 
times the case, it forms a mass along the greater curvature, we feel a 
hard irregular, tender tumour running transversely across the abdomen 
above the umbilicus. This is very liable to be confounded with a 
thickened puckered omentum — such as we get in chronic peritonitis of 
any form, or a growth in the colon, or the thickened lower edge of a 
diseased liver. Tumours limited to the cardia can seldom be felt. 

• A tumour of the stomach is rarely large enough to form a visible 
projection of the abdominal wall ; but towards the end of the case, when 
die patient is very wasted, it may sometimes be seen. The dilated 
stomach is of^en visible. If the mass lie over the aorta it may be lifted 
up and down by t1ie pulsations of this vessel. 

Complicatmis, — Secondary deposits in other organs are very common. 
On an analysis of thirty-eight cases of malignant disease of the stomach, col- 
lected by Perry and Shaw, I find that at death no secondary deposits were 
found in seven cases (18 per cent). They occurred in one organ in fifteen 
cases ; in two organs in eight cases ; in three organs in six cases ; in four 
organs in one case, and in eight organs in one case. 

All authors arew agreed that the lymphatic glands arc most frequently 
affected, deposits being found in them in a little over a third of all cases ; 
Ae liver is affected in about a third, the peritoneum in about a fifth, the 
lungs in about an eighth, and the pleura in about a tenth ; but deposits 
niay be found anywhere in the body. These secondary deposits fre- 
quently cause important symptoms ; thus the affection of the liver, or of 
the enlarged glands in the portal fissure, often leads to fatal jaundice, or 
the implication of the peritoneum, helped by pressime of some mass on 
the portal vdn, leads to ascites. Secondary growths too often lead to 
death from bronchitis and pneumonia, and when the pleura is affected 
there may be pleural effusion. 

In cancer of the stomach, as in all wasting diseases, thrombosis is 
liable to occur. It is most frequently seen in the left saphena, or in the 
left femoral vein. The* wasting may induce a fatty liver and a. fatty 
heart, and death may be due to cardiac failure; or the patient .may 
become so thin that, if the nursing be inefficient, a bed-sore may f6rm and 
hasten his end. 

The growth in the stomach by its ulceration rnay lay open a. large 
artery; death may then result with profuse arterial hsematemesis, but 
this is a rare termination. We have in Guy’s Hospital Museum a 
specimen in which the splenic artery was thus laid open. Abscesses not 
^ue to actual perforation may arise in connection with the growth. Often 
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these are only found at the necropsy ; but there may be a collection ,■ 
of pus in the subphrenic region large enough to be detected during life 
Sometimes cases are seen in which rigors occur. These are usually due to 
suppuration ; but it is sq-id that both rigors Wd pyl exia may occur without 
it. Not infrequently the patient appears too weak to show any signs of 
suppurative processes. The drowsiness and the delirium which have 
been observed may perhaps be due to toxic absorption from the foul 
contents of the stomach ; indeed, we do not know how far such a cause 
may be concerned in the production of general symptoms. 

Perforation occurs in about 4 per cent of the cases ; usually it takes 
place into the peritoneum, and if so is fatal. If the patient be very weak 
and exhausted at the time of perforation he may show no signs of 
the consequent peritonitis. If perforation take place into adhesions 
formed around the growth, a local abscess forms without general 
peritonitis ; this may lead to a communication between the stomach and 
colon. Thus fiecal vomiting may bo set up with a horrible taste in the 
mouth and odour of the breath ; but if the stomach be constantly dis- 
tended and full of fluid, there may be no passage of the ccintents of the 
colon into it. In about a third of the cases of gastro- colic fistula 
undigested food may be observed in the faeces ; whenever food appears 
soon in the faeces in an undigested state the condition is termed lieritery, 
but this may occur when there is no fistulous communication. Other 
perforations are extremely rare; but there may be a communication 
between the stomach and duodenum, or a gastro-cutaneous fistula may 
form (vide p. 572). 

Termiruitum . — It is clear that several of these complications may kill 
the patient ; but not uncommonly he appears to die slowly from 
sheer weakness, lying during the last few days of his life quite still, 
almost pulseless, and with hardly any respiratory movements. I h;ni3 
often noticed that, as Fagge points out, many of the symptoms diminish 
towards the end ; the pain is less, and the vomiting stops ; but I do not 
know that this remission is peculiar to cancer. Near the end of any 
exhausting disease all the functions of the body, even the conducting 
power of the nerves, are depressed ; consequently no paiA is felt, and 
reflex acts fail. I have seen cases of perforation in typhoid fever and in 
cancer of the caecum in which during life there had been no signs to lead 
me to suspect what had happened. 

Pathology. — The naked-eye appearances of malignant disease of the 
stomach vary greatly, and depend chiefly on the extent of the growth 
— which is sharply limited by the pylorus — the amount of fibrous tissue 
in it, aiAl the degree of contraction or ulceration. There may be so much 
•fibrous tissue that the new growth appears exactly like a dense, hard, inno- 
cent fibrous tumour, and its true nature is only revealed by an examination 
of the lymphatic glands. Such tumours are often sharply defined, are 
frequently limited to the pylorus, show much hypertrophy of the miisculai 
coats, and yield no juice on scraping. There are all degrees between 
these and those rapidly-growing ulcerated masses which, sloughing, sup- 
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•.pur.iting, or bleeding, destroy all the coats of the stomach beyond recogni- 
tion, and form such hornble-looking specimens. A common intermediate 
form is a hard, well-defined tumour usually invading the pylorus, having a 
distinct edge, and extending along the lesser curvature. On section the 
whitish new growth in the submucous coat stands out in very marked 
contrast to the darker hypertrophied muscular layer, especially at the 
outer part of the tumour; for at the centre the muscle is often destroyed 
by the carcinomatous tissue, or has several Avhitish strands of growth 
running parallel to its muscular fibres. The peritoneal coat is opaque and 
puckered, and the total thickness of the stomach wall may be half an inch 
or an inch. If the growth has undergone colloid degeneration, or be a 
villous tumour, its appearance will be modified accordingly. When the 
whole of the wall of the stomach is affected, it forms what is known 
;xs the india-rubber bottle stomach, in which case the walls are usually 
much thickened— they may be half an inch thick— and the new tissue is 
so contracted that the stomach is very small (vide p. 441). In a case that 
occurred at Guy s Hospital it was seven inches long, and its cavity 
was so contracted that it only measured two inches across at its widest 
[)art. The growth may adhere to and invade the liver, the pancreas, the 
spine, the intestine, or the abdominal wall ; but adhesions to the liver, 
intestine, and pancreas are much the comihonest, and these organs are 
often extensively invaded. To complete the picture we must imagine 
that in most cases there are secondary deposits, that fistulous communica- 
tions sometimes form, and that ordinarily when the gi^owth is at the 
pylorus the stomach is much hypertrophied and dilated. 

Hidologif. — I^rs, ^erry and Shaw have so recently written a very full 
article, giving an account of the material at my disposal, namely, that in 
the Museum at Guy’s Hospital, that I cannot do better than l>ase my 
( ascription largely on their paper. They analysed fifty cases of malignant 
aisease of the stomach, and they divide the carcinomas into cylindrical 
carcinoma and spheroidal carcinoma. The latter is three times as common 
‘ts the former. The tumours, called by some authors destructive adenoma, 
^irc included among the cylindrical cjircinomas, for in most specimens it is 
eJisy to see rrlkny transitions between the two forms. Of eleven cylin- 
urical carcinomas five were limited to the pylorus and encircled it ; two 
involved the lesser curvature and cardia ; one affected the entire organ ; 

implicated the pylorus and a good deal of the stomach besides, and 
one was limited to the posterior Vail. Thirty cases of spheroidal 
''^ore described, and the different regions of the stomach were 
^ the most part affected in the same proportion as in cylindrical 
wcinoma, the pylorus being involved in about 70 per cent eff both 
^ iisses. The only possible exceptions concerned growths limited to the » 
4^^ ^'^hich there were three, and all were spheroidal carcinoma ; and 
g . ^hich involved the entire organ, seven out of eight of which were 
fnim f ^ ^t’cinoma. Age and sex, apparently, had no influence on the 
; and no difference could be made out between the two 
s as regards the probability of secondary deposits or the organs in 
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which they yrould be deposited; the figures already given (p. 561) will / 
apply, therefore, to either form. 

Colloid degeneration appears to be much more common in spheroidal 
than in cylindrical carcinoma ; for it was observed in one out of twelve 
cases of the cylindrical, and in nine out of thirty-two cases of the spheroidal 
kind. Two of the whole series of fifty cases were villous malignant 
growths, both cylindrical carcinoma ; circumscribed globular or sub- 
globular tumours also usually belong to this variety, but diffuse infiltrat- 
ing growths, especially when accompanied by contraction, are almost 
certainly spheroidal carcinoma. Either variety may be medullary or 
scirrhous, both lie mostly in the submucous coat, but the medullary variety 
destroys the coats and projects externally more than the scirrhous ; and 
on the whole, medullary cancer is more common at the cardiac than at the 
pyloric end. Eight (16 per cent) of the cases fall under the heading 
of india-rubber bottle stomach, the wall being universally indurated aiid 
the cavity of the viscus mostly contracted. In these cases the mucous 
membrane is nearly always smooth, the submucosa is thickened, especially 
towards the pylorus, the muscular coat is' hypertrophic!, and the serous 
coat opaque. Seven of these eight cases of india-rubber bottle stomach 
were cases of spheroidal carcinoma, with much fibrous tissue, the amount 
varying with the degree of contraction of the organ. There may be so 
much of it that many slides must be examined before any cancer colls are 
found ; but even in cases in which they are so few that no section 
happens to reveal them, the carcinomatous nature of the tumour is 
betrayed by an examination of the lymphatic glands. Perry and 
believe that all universal fibrous induration of the stomach not due to 
swallowing corrosives is caused by sciiThous carqinoma. And, further, a 
considerable number at any rate of cases of so-called non-malignaftt 
scirrhus of the pylorus (fibrous pylorus) not due to corrosive poisoning 
or the contraction of an ulcer, are really scirrhous cancer. Certainly I 
am disposed to agree strongly with both these propositions. The only 
exception I know is that in the chronic inflammatory thickening which 
occurs around the gall-bladder in some cases of gall-stones the pylorus 
may be very thick and fibrous (compare, however, pp. 44:l*and 497). 

Perry and Shaw paid particular attention to the origin of carcinoma 
in those cases in which it occurs at the cardiac end of the stomach only 


As I have already said, they found four specimens ; and they shoAV that 
these were all spheroidal carcinoma. But among over twenty cases of 
oesophageal carcinoma examined, not one was spheroidal ; it is highly 
probable, therefore, that these growths began in the stomach and spread 
into thfe oesophagus rather than, as Fagge supposed, that they spreiid the 


" other way (yide p. 373). 

Diagrnosls. — It may be difficult to distinguish between ulcer an 
carcinoma of the stomach ; but the subjects of ulcer are more often women, 
and are younger .than sufferers from carcinoma. They commonly give a 
history of previous similar attacks ; or at any rate they say they ha^c 
before suffered from indigestion ; but malignant disease of the stomac 
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)fteii occurs in persons who have never had indigestion. The pain of ulcer 
IS made worse by food, and is relieved by vomiting ; in cancer this is 
less common. Wasting is a less marked symptom in ulcer, and the patients 
do not so often compfain of loss of appetite apd repugnance to food 
The absence of hydrochloric acid and the presence of lactic acid and 
sjircina) are strongly in favour of cancer ; and it is rare for an ulcer, by 
Its* contraction, to narrow the pylorus and so produce all the symptoms of 
dilatation of the stomach. The detection of a tumour which can be 
definitely located in the stomach, or the presence of secondary growths, 
IS of course conclusive. Osier quotes the case of a man in whom a small 
nodule in the anterior abdominal wall was associated with gastric 
symptoms of uncertain origin. It was excised, found to be carcinoma, 
and a diagnosis of gastric carcinoma was founded upon it which proved 
to be correct. Profuse haemorrhage and bright redness of the blood are 
in favour of ulcer, and the patients affected with this malady rarely have 
the appearance of those suffering from cancer. Lastly, a duration of 
more than eighteen months is much in favour of ulcer. 

In the eaily stages the diagnosis betAveen cancer and chronic catarrhal 
giistiitis is often impossible ^ but, as already remarked, when symptoms 
of indigestion come on for the first time after the age of fifty they are 
nearly always due to cancer ; but under thirty hardly ever. After what 
has been said about carcinoma, the reader will easily be able to perceive 
the signs which, in a later stage of cancerous disease, will prevent a 
mistake. 

From a practical^ point of view the most diflieult question is whether 
a patient Avho is pbviously ill and anmmic is suftering from phthisis, 
pernicious anfemia, or from a latent carcinoma of the stomach. 

• I do not think any useful purpose will be served by going over the 
points of diagnosis, for each case must be judged on its own evidence, 
fhe best way to avoid a mistake is to remember the possibility of it. 
Clrcat care may be necessary to determine whether a tumour in the 
■ibdomen springs from the stomach or not. If it is in the pyloric region, 

It may be attributed to the liver or gall-bladder ; or it may be that from 
stretching of •the attachment of the stomach it is mistaken for a movab](^ 
mdney. The pylorus may in such cases be felt as a tumour below the 
umbilicus, and may be moved three or four inches with the hand. An 
(excellent case in point is figured by Osier. Great attention must lie paid 
0 all the symptoms of the individual 'case. If the stomach lie dilated, oi- 

can be felt on pressfire to bubble through the tumour, it is in the 
Py orus. Growths in the body of the stomach often form a hard solid 
transversely across the abdomen, so that they afe very 
^ cult to tell from the edge of the liver, a thickened puckered omentum, * 
unioiir of the colon, or a faecal accumulation. In such cases it is of the 
^Cfitest possible importance to observe the precise position of the tumour, 
the relation to the edge of the liver ; and to distinguish 

^ ^ gastric resonance from that due to the colon. Inflation of the 
'Juiach will help us much ; and it is often wise not to give too positive 
^ Ill 2 o 



566 


SYSTEM OF MEDICINE 


an opinion until the bowels have been well opened by an enema. In , 
rare cases it* has been a matter of difficulty to distinguish between’ an 
enlarged spleen and a tumour at the cardiac end of the stomach. 

Prognosis. — A malignant tumour of the slJbmach must sooner or 
later kill ; and life is rarely prolonged more than eighteen months, or at 
the outside two years, after the patient is first led to consult a doctor for 
the symptoms of this disease. The duration of the greater number *of 
cases is much less than eighteen months, and often is less than a yeai-. 
Much depends upon the rate of growth of the tumour and the rapidity 
with which secondary growths form. 

Treatment — This can only be palliative. In most cases subcutaneous 
injections of morphine are necessary sooner or later, and they should be 
given whenever pain is severe. It is cruel to withhold them from a mau 
who is suffering agony and has only a few months to live. When the 
dilatation of the stomach is well marked much relief is afforded by fre([Ucilt 
lavage, and by not allowing much fluid to be drunk. In the early stage, 
when the loss of appetite is a prominent symptom, benefit may follow the 
use of an acid bitter mixture. For example, ten minims of ‘each of dilute 
nitro-hydrochloric acid and tincture of nux vomica, wifh some compound 
tincture of gentian, or spiritus armoracise compositus, given before meals, 
will help the appetite and compensate the deficient secretion of acid, k 
glass of sherry and bitters before a meal is of use in the same way. As 
a ride, it is difficult to prevent fermentation by drugs ; but carbolic acid, 
naphthol, mineral acids, and salicylic acid may be tried, although most of 
these, if given in sufficient doses to prevent fermentation, irritate the 
stomach ; on the whole, perhaps, salicylic acid is ihe best of these. 
Careful attention must be paid to the diet. The food should be given in 
small quantities at frequent intervals, and generally the feeding resolved 
itself into giving what the patient finds he can best digest. While on 
the one hand the food should be simple and capable of easy digestion, 
such as peptonised milk, on the other hand it should not be such as wdl 
easily undergo fermentation ; small quantities of meat and jelly are there- 
fore useful, but in different cases the physician has to deal with such 
varying degrees of failure to digest and liability to decompefeition that no 
detailed rules can be laid down. 

Surgical interference in cases of cancer of the stomach is not usually 
considered unless the growth prevent the passage of the gastric contents 
through the pylorus ; and even then* it is rarely justifiable, for experience 
has shown that by the time this stage has been Veached there are many 
secondary deposits, and the patient is hardly ever able to stand a severe 
operation. The operations that have been performed with the object 
/)f overcoming pyloric obstruction are as follows : — 

The simplest method is to open the abdomen, stitch the stomach to 
the abdominal wall, and a few days later to open the organ by an incisioo 
parallel to its long axis, and through this opening to scrape away parts oi 
the cancer with a curette or some suitable instrument. This method is 
qpt to be recommended ; the relief is very transient and the bleeding 



IKJMOURS OF THE STOMACH 


567 


'» be^ dangerous. Some surgeons have simply excised the pylorus ; this is a 
very difficult operation, for it is not easy to drag the duodenum and the 
stomach together, and^ even if this be achieved the operation is very 
severe. Out of sixty-six cases quoted by Treves, fifty died soon after 
the operation, and in all the remainder there was speedy recurrence. 
AVe are not surprised, therefore, that the operation is now very rarely 
performed j probably it is never justifiable. In a few cases the duodenum 
or jejunum has been brought to the surface of an abdominal wouml, 
and stitched there, and when adhesion has taken place the bowel has 
been opened and the patient fed through the opening ; but this operation 
too has been discarded, as the patients have soon died after it. A much 
better operation is to open the abdomen and form a fistulous opening 
between the stomach and some prominent coil of the jejunum. But this 
operation — gastro-jejunostomy — is usually also quickly followed by death ; 
and even if the patient survive some time, the opening will probably 
§lowly contract. Still, *if it should be decided that the patient is suftering 
mainly from the pyloric obstruction, and that he is in such a condition 
that an operation is justifiable, then gastro-jejunostomy should be per- 
formed ; by its means considerable suffering may be avoided, and the 
life of the patient probably prolonged for a few weeks or even months. 
Quite lately a carcinomatous pylorus has Tbeeii excised, the ends of the 
duodenum and stomach closed up, and then, at the same operation, 
a gastro-jejunostomy performed; it is possible that future experience will 
show that this is good treatment for cases in which at the time of operation 
few secondary growths can be felt, and perhaps it Avill come to be the 
accepted treatment early in the case before pyloric obstruction has become 
established. Loreta’s, operation and pyloroplasty are not justifiable 
except for non-malignant stricture of the pylorus. 

Sarcoma of the stomach. — I have incidentally mentioned that 
Drs. Perry and Shaw, out of fifty cases of primary malignant disease of the 
stomach, found that the growth was sarcomatous in four. In all it was 
of the round-celled variety. The new growth was most extensive in the 
submucous coat, but the mucous, serous and muscular layers were affected. 
The mucous was only slightly ulcerated, but the muscular was extensively 
destroyed. In both these points it will be noticed that a sarcoma differs 
from a carcinoma of the stomach. In all the tumour was sharply defined, 
^nd in all the pyloric qnd was affected. In two the growth was continued 
into the duodenum. Two were males and two were females. The ages 
^'^cre 15, 18, 38 and 67 years. As the youngest patient with carcinoma 
was 32, it is probably justifiable to diagnose sarcoma when wrfhave all 
the symptoms of malignant disease of the stomach in a patient under 30 
years of age. In three of the cases secondary deposits were found in 
nther organs. 


Tubercle of the stoalich. — This is excessively rare, but a boy 
‘^ged 7 years, thus affected, died under my care. He had tubercukr 
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peritonitis. On the posterior wall of the stomach, rather nearer the 
pyloric than the cardiac orifice, was an irregular patch of superficuil 
ulceration with sinuous edges and a ragged Imse. The .part of the serous 
coat corresponding to the ulcer was covered with** miliary tubercles, ami 
the lymphatic glands on the lesser curvature were enlarged and caseous 
In the Guy’s Hospital Museum are two other specimens of tubercul^^r 
ulcers of the stomach, both from children \ a specimen from a man aged 
48, who died of tubercular peritonitis, showing a submucous caseous 
deposit without ulceration ; and a specimen from a youth aged 1 8, who 
also died of tubercular peritonitis, which shows a small submucous 
abscess probably tuberculous. 

Fibroma of the stomach. — The older writers described a fibroma 
of the pylorus ; but probably their cases were either scirrhus with 
much fibrous stroma, or the pylorus was thickened either from within’ 
as a result of a cicatrising ulcer, or from without as a result of in- 
flammation around the gall-bladder and due to gall-stones. I have 
seen an insttiiice of this last mistake. We have in out' Museum a 
specimen (exhibited by Dr. Pitt at the Pathological Society) taken from 
a child aged five weeks, in whom all the \iscera were normal except that 
the pyloric opening was so narrowed from considerable hypertrophy of th(‘ 
muscular coat that it would hardly admit a small probe. Finkelstein hns 
recently collected several cases of this rare congenital malady. The 
children usually die within a few months of birth from vomiting, eoii 
stipation and symptoms of intestinal obstruction. 

¥ 

Fibromyoma of the stomach. — In very ^ rare instances these 
innocent tumours, which may be of any size up to a pigeon’s egg, 
found projecting into the stomach. They consist of unstriped niuschs 
and fibrous tissue ; the mucous membrane over them is intact, and so 
far as we know they are harmless. Sometimes they are pedunculated, 
when they form one variety of polypus. Two or three may be present 
in the same patient. 

Adenoma and papilloma of the kSTOMAch. — Occasionally small 
white translucent non-malignant tumours, composed of tubular structures 
like normal glands, are found in the stomach. Papillomas are eithei* 
wart-like or polypoid overgrowths o'f the mucous membrane ; they are 
very closely related to adenoma. Small lipomas may occasionally he 
seen in the submucous coat, 
r 

^ Villous tumours of stomach. — These are usually malignant, 
but they may be innocent, and consist of mucous membrane supported 
on delicate bands of fibrous tissue. | 

'"3 Lymphadenoma of stomach. — This is very rare. Dr. Nc^^to^ 
Pitt has collected several cases. In the intestine the lymphoid grovdn 
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nyiy occur either in the submucous coat, in which cjise large flat 
tumours, the mucous membrane of which is not ulcerated, project into 
the lumen of the bowel ; or it, may take place in the muscular coat, when 
the mucous membrane ulcerates and the civlibre of the bowel is diminished. 
Ibobably the first variety only is met with in the stomach. An increase 
lymphoid tissue is always found in other parts of the body. 

Secondary growths in the STOMAt:H. — These are rare. Judging 
l.y our experience at Guy’s, and by other recorded cases, probably 
about 6 or 7 per cent of malignant growths in the stomach are 
secondary. The primary growth may be anywhere, and the breast is of 
course a common seat. I have known an epithelioma of the stomach to 
be secondary to epithelioma of the (esophagus, and there is in Guy’s 
Hospitiil Museum a specimen of secondary melanotic sarcoma of the 
stomach. The symptoms do not differ from those of primary disease of 
fhe organ ; but often those of the primary growth overshadow them, and 
the patient dies before the gastric symptoms are very manifest. 

• 

Foreign bodies. — Occasionally lunatics and others swallow hair, 
fil)re, or other foreign substances, which ,slowly aggregate into a mass 
that may easily be mistaken for a tumour of the stomach. 

W. Hale White. 
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SUBPHRENIC ABSCESS 


Definition. — By su))phrenic abscess is understood a collection of pus 
in the hollow of the diaphragm, generally circumscnbed in the pen- 
toneal cavity to one or the other side of the falciform ligament of 
liver. Ketroperitoneal suppuration sometimes usurps a subphrenic 
position. 4 * 

The affection arises for the most part in connection with a perforative 
lesion of some organ below the diaphragm, though not necessarily near 
it ; and, apart from antecedent disease, it has all the general gravity of 
extensive and possibly foetid abdominal suppuration. The special import- 
ance of a subphrenic, as distinguished from other forms of abdominal 
abscess, consists in the difficulty of ascertaining its position and relations 
to the several \ iscera, and the liability to thoracic complications, which 
sooner or later too often prove fatal. 

Etiologry and Symptoms. — The diaphragm is always pushed upwards 
to encroach upon the cavity of the chest ; and the local symptoms arc 
mainly those of embarrassment of the lung. 

The physical signs of pus under the diaphragm are very similar to 
those of a limited pleural effusion or empyema ; and when, as frequently 
happens, the collection is gaseo-purulent, it simulates pyopneumothorav 
in many ways : in the absence of thoracic complications, however, the 
distinction is easily made, provided the true state of affairs be sus- 
pected. In the former case the collection generally presents itself at a 
lower thoracic level than would be possible for the degree of pleural 
exudation observed ; in the latter, it often occupies a lower position 
under the ribs than one to which the diaphragiji can possibly descend. 
Above, the arch of the diaphragm may be directly recognised in the 
convex upper contour of the collection ; while the heart suffers but slight 
displacement, and this upwards, not laterally. 

The respiratory movements of the diaphragm, though suppressed 
during the first acuteness of the inflammation, are often restored at a 
later period. When one wing is much raised, as |by a collection of 
beneath, it is enabled to contract downwards at a mechanical advantage ; 
whereas in pneumothorax it is extroverted and motionless. Hence there 
may be a marked inspiratory descent of the lung above, and, in a right- 
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sided case, of the liver below ; Md these are conclusive signs of the 

When a subphrenic abscess is opened by puncture or incision, the 
diaphragm being active, the outflow is accelerated.during inspiration ; the 
converse of this occurs with fluid in the pleura. 

^ The so-called “ diaphragm phenomenon ” — a shallow depression which 
may he seen to cross the corresponding intercostal spaces as the diaphragm 
contracts in deep inspiration— when present, is a ready indication of its 
level. This sign, however, is less generally available than those which 
have previously been mentioned. 

The nature of the case is often obscured by thoracic complications. 
Through the lymphatics of the central tendon of the diaphragm irritative 
material is readily conveyed upwards from the peritoneal cavity ; and 
pleurisy — dry, serous, or purulent — seldom fails to be an early result. 
Basic pneumonia may follow. Pericarditis is less common, and is more 
often due to extension from the pleura than to direct transmission through 
tlic diaphragm. In course of time the diaphragm becomes ulcerated or 
infiltrated hf pu^; and perforation is the ordinary course of things, the 
contents of the abscess either breaking into the pleural cavity, or, if 
adhesions have been formed, finding their way more gradually into the lung. 

When the diaphragm is perforated exaci) diagnosis may be impossible ; 
but a serous or purulent pleurisy — the more ordinary complication — is 
sometimes indeed an assistance. Thus the recognition of a gaseous below 
a fluid collection, or the discovery, by puncture of the chest at different 
levels, that pus is surmounted by serum, or foetid pus by sweet, is clear 
c^idcnce that between the two collections is a perfect septum; and this 
is more likely to be tl\e diaphragm than a false membrane in the pleural 
Sivity. 

• By far the most frequent cause of subphrenic abscess is perforation of 
some part of the alimentary canal ; in the gi^eat majority of ciises it is a 
simple ulcer of the stomach. The abscess thus arising in a free perfora- 
tion is characterised by the presence of gas, a condition which is known 
Jis subphrenic pyopneumothorax ; this on account of its frequency 
Juid importance will bo described here in detail. It is to be observed 
that a simple abscess may, by secondary communication with the ali- 
mentary canal or even with the lung, acquire to some extent the same 
characters. 

When the stomach is perforated by an ulcer the escape of its contents 
IS sometimes so controlled by pre-existent adhesions that the consequences 

a slight and gradual leakage and a circumscribed abscess. Such an 
abscess, however, is not necessarily subphrenic ; it may bo behind the 
stomach ; between the stomach and colon ; beneath the left lobe of the 
hver, or elsewhere. More often there is a sudden effusion of gas and 
^fher matters from t^e anterior surface or lesser curvature of the stomach 
^V^l^^^mtely under the diaphragm, matters which are limited to this region 

* encysted by fresh adhesions. Some such limitation, temporary or 
pcinianent, is far from uncommon ; and there are all degrees of transitiqp 
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between a peritonitis which, independently of previous adhesions, results •' 
in a strictly circumscribed subphrenic abscess, and one which is diffuse 
from an early stage — a point of some practical importance. 

The boundaries of the abscess vary, of course, in different cases ; but 
upon the whole they are remarkably uniform. The ordinary form of 
abscess is above and in front of the stomach, occupying the left wing^of 
the diaphragm from the falciform ligament on the right to the false ril)s 
on the left. The closure below is effected by adhesion of the stomach 
and left lobe of the liver to the abdominal wall ; or, if the downward 
extent be unusually great, by similar adhesion of the omentum or trans- 
verse colon. The greatest depth is backwards and to the left, whith(‘r 
the pus gravitiites and sometimes erodes the spleen. 

Occasionally, when the perforation is near the pylorus, the abscess is 
to the right of the falciform ligament, between the right lobe of the 
liver and the diaphragm. The ligament is sometimes broken through l)y 
the suppuration, or an independent abscess may form on each side of it 
All such cases, hoAvever, are exceptional. Of twenty-seven cases of sub- 
phrenic abscess in connection with gastric ‘ulcer reco^-ded in the post- 
mortem books of St. George’s Hospital, twenty-three were confined to the 
left side. 


Cancer of the stomach rarely gives rise to subphrenic abscess , but 
owing to the greater liability of the pylorus, if an abscess result it is 
likely to be upon the right side. 

In the case of a simple ulcer the perforation does not always persist 
Sometimes it is quite minute and soon stopped by a coating of lymph or l)y 
adhesion to some adjacent structure ; it may be completely cicatrised by the 
time the subphrenic mischief comes into operation. But notwithstanding 
the closure of the perforation the gas increases in volume by fermentativf 
and putrefactive changes. 

All the signs of air and fluid in a cavity together are generally pre- 
sent. The coin -sound or bell -note defines accurately the limits of the 
immediately underlying gas ; but tympanitic percussion, on the contrary, 
is apt to be conducted far up the sternum and over the cardiac area. 
The fallacious resemblance to pneumothorax is sometimes still further 
increased by amphoric breathing, though the diaphragm be intact. H 
the amphoric breathing be of great purity and distinctness, patency of 
the perforation and passage of air between the stomach and abscess, m 
accordance with the movements of the diaphragm, probably exist ; hut 
no doubt pulmonary sounds may gain something of an amphoric charactei 


by transmission through the gas-containing cavity. 

Gaseous distension of the stomach is a condition which, so far as 
physical signs are concerned, may need to be distinguished. In case o 
doubt, which, however, can rarely arise, the gastric tympanites will c 
found to have a convex boundary towards the left,^ corresponding to t e 
fundus of the stomach \ while the subphrenic tympanites can probab > 
be traced farther into the axilla, and, under suitable arrangement o 


ppsture, even round to the back. 
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*. DyspnoBa from compression of the lung is always a prominent symp- 
toin. Iw ^ right-sided case the dome of the diaphragm may reach the 
level of the second intercostal space in front : on the loft side, owing 
to the presence of the heart, the displacement is .less. In each case the 
heart is tangibly raised, with little tendency to displacement towards the 
onposite side : in a left-sided case, indeed, the apex inclines to the same 
side, owing to the more horizontal position into which the heart is 
lifted. 

Although the contents of the abscess eventually become putrid they 
;ire not so at first ; thus at first the thoracic complications arc of a 
comparatively innocent kind. Pleurisy is of constant occurrence, and 
frequently results in complete or partial adhesion of the lung to the 
diaphragm. There may he effusion of fluid, which, however, is seldom 
purulent at first, though it subsequently becomes so ; and the extent of 
the empyema is usually limited by adhesions. True pericarditis is rare, 
though a pleiiro-pericardial friction-sound is often present. 

Perforation of the diaphragm is a late event, and is most prone to occur 
near the cenfre qf the wing, where the lung will probably he adherent. 
Thus the disastrous occurrence of pyopneumothorax may be avoided ; 
])ut rupture into the lung is scarcely more favourable, and results more 
often in a gangrenous form of pneumonia tllan in adequate expectoration 
of the pus. 

Kupture of the abscess in an abdominal direction, when it has once 
become circumscribed against the peritoneal cavity, is exceptional. Spon- 
taneous evacuation may, however, take place by way of the colon, and 
oven by way of tha stomach. 

An abscess of the §ame nature and history as that just described is 
.sometimes found in connection with a simple ulcer of the first part of the 
duodenum. The peritonitis from perforation of this viscus is far more 
often diffuse than circumscribed ; and if an abscess result, this is likely 
to be entirely beneath the right lobe of the liver. Adhesions, however, 
tnay be so disposed that the greater part of the abscess is immediately 
beneath the diaphragm, the right wing of which is the one usually 
occupied. Tfle liver may be greatly depressed ; but its position is less 
oblique than with pneumothorax, and the organ is partially removed 
fiom contact with the abdominal wall. 

Perforation of the transverse colon is a recognised result, but a rare 
cause of subphrenic abscess, on eithei' side. 

Perforation of the "appendix caeci into the peritoneal cavity is an 
occasional mode of origin. The abscess is mostly on the right side, 
t ougb seldom connected directly with the original mischief ; tlfe prob- 
rather of a discontinuous chain of peritoneal suppuration along, 
ascending colon. 

The more usual kind of subphrenic abscess from perforation of the 
‘^ppendix and other forms of perityphlitis is mainly retroperitoneal ; 
^^'ppnration in the iliac fossa having spread behind the kidney to the 
posterior surface of the liver, between the layers of the coronary ligamen^ 
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Here it expands into an abscess which, if inflated by gas, covers the 
lobe of the liver from behind, and is not in itself easily to be distinguished 
from the peritoneal variety. It is generally accompanied, however, 1)^ 
inflammatory signs in tjie lumbar or iliac region. ' 

Retroperitoneal suppuration does not infect the pleural lymphatics 
but when of the acute kind just described it has a special tendency to 
penetrate the diaphragm in front of the external arcuate ligament, where 
the muscular fibres are more or less deficient. Here the pus often l)reaks 
into the pleural cavity before adhesions have had time or opportunity to 
form ; or, less frequently, strips the pleura from its attachments and 
collects in the mediastinum. 

Retroperitoneiil suppuration of a more chronic kind, such as peri- 
nephritic, is seldom widely subphrenic. 

Next in point of frequency to perforation of the alimentary canal 
come gall-stones as a cause of subphrenic abscess. In most cases the 
abscess originating in mischief about the gall-bladder occupies the right 
side ; when connected with ulceration of the ducts it is usually upon 
the left. An irritating quality is often supplied by admixture of bile, 
leading to perforation into the duodenum, colon, or stomach ; and the 
same quality is displayed in the thoracic complications, among which 
peiicarditis is noticeable. 

Hepatic abscess of any kind, making its way upwards, may l)rcjik 
into the subphrenic space before the usual adhesions which ensure direct 
perforation of the diaphragm have been effected. This has often lieen 
observed in the case of tropical or dysenteric abscess. Suppuration 
around a hydatid of the upper or posterior surface ofu the liver is natur- 
ally subphrenic rather than hepatic. , 

Suppuration in the spleen, so far as it relates to this subject, I's 
usually secondary ; but when of embolic origin, it sometimes becomes 
subphrenic, and perisplenic abscess has been described in connection with 
malaria. 

Blood effused under the diaphragm from laceration of the liN'cr or 
spleen is liable to infection from the alimentary canal, and to become the 
seat of suppuration which runs a very rapid course. 

Suppuration about the pancreas, or in the lesser peritoneal cavity, i'’ 
more apt to extend downwards behind the peritoneum than to invade the 
subphrenium ; but when of some duration, and especially when coniiectec 
with the alimentary canal, it may bhrrow upwards under the left wdng oi 
the diaphragm. Cholelithiasis is the most frequent cause of suppmatum 
in either place, and a secondary connection may be contracted with the 
stomach, upper part of small intestine, or colon. Moreover, perforation 
cof the posterior surface of the stomach or transverse colon is itsel 
possible cause of abscess of the lesser peritoneum. , 

Suppuration about the uterine appendages has^ been met with as 
remote cause of a subphrenic abscess, which, like that from perforation 
the appendix cseci, may be either within the peritoneal cavity or 
4 Any supposed thoracic cause of a subphrenic abscess must be accep 



^SUBPHRENIC ABSCESS 


575 


%ith caution. Pus may long exist upon the upper surface of the 
(linphragm without provoking suppuration below. A pleural empyema 
making its way downwards is far more likely to take the course of a renal 
or psoas abscess than to accumulate immediately beneath the diaphragm. 
The latter result has been known to occur ; but in most cases where this 
setiJicnce is suggested it is more probable that the subphrenic was the 
primary abscess. 

The treatment of subphrenic abscess is purely surgical, and it is only 
necessary here to indicate the broad outlines of it. 

The chief object, when once the abscess has become circumscribed and 
ji radical operation is not in question, is to anticipate material complica- 
tions aliovo the diaphragm ; and the only effectual method is by free 
opening and drainage. 

If the abscess be entirely within the bony thorax, it must be opened 
tlnough the chest-wall like an ordinary empyema ; but if it present in 
tl^ epigastrium there is no doubt of the propriety of direct incision here. 
This one opening may be sufficient ; but, in left-sided cases especially, 
it is generally ac^yisable to make a counter -opening between the ribs 
liehind. The lower part of the pleural cavity is probably obliterated 
l)y adhesions ; and in any case the disadvantage of operating through a 
possibly healthy pleura is outweighed by tRe paramount importance of 
free drainage. If this be not secured, the certainty of secondary suppura- 
tion ill the chest cannot be too strongly insisted upon, or its insidious 
chai'iicter too anxiously feared. 

W. Lee Dickinson. 
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DIAPHEAGMATIC HERNIA 


i’liRENiC or diaphragmatic hernia is a protrusion of part of the 
nlKlominal viscera into the chest, and usually takes place through a gap 
111 *thc diaphragm which is either a congenital deficiency or the result of 
iiijiiry, especially rupture from indirect violence. The hernia is very 
Miely contained in a sac : occasionally, however, a sac is provided by a 
coiigenitfil poufli o^the diaphragm, or forms gradually in elderly persons 
at some weak spot in the muscle, such as that which normally exists at 
tlie side of the ensiform cartilage. As met with clinically, the hernia 
Itself is seldom congenital ; not that this condition is relatively uncommon, 
liiit that for the most part it interferes fatally with the proper establish- 
ment of respiration at birth. 

In the great majority of the cases which present themselves in 
piactico the hernia is ^f sudden onset, and can be traced to some definite 
strain or fit of abdominal distension, if not to obvious violence. Dr. 
Clifford Allbutt tells mq of a ease under his own observation in ivhich 
left diaphragmatic hernia, suddenly established, ended the life of a man 
"ho, at the great age of eighty-two, had reached convalescence after an 
unmistakable and by no means mild attack of enteric fever. 

With about equal frequency the lesion in the diaphragm is congenital 
»'i' traumatic. Congenital gaps are of various extent, and may amount 
to complete absence of one wing of the diaphragm; but for practical 
purposes they 'are restricted to a deficiency of the muscular part pos- 
teriorly, through which the peritoneal and pleural cavities communicate. 
They occur chiefly on the left side. Kuptures, also, though by no means 
constant in their disposition, are apt to be chiefly posterior. On the 
•'ght side the diaphragm is in great ’degree protected from rupture by 
die liver, which organ, moreover, serves as a guard to any existing gap ; 
t'onsequently the hernia is nearly five times more common on the left. 

dhe organs most frequently implicated are the stomach and transverse 
foloii; and after these the more movable parts of small intestine, the 
*>plccn, and the left lobe of the liver. Even the duodenum and pancreas 
'“uy be dragged in. , 

With a view to surgical treatment exact diagnosis is of the greatest 
’uiportance, but this is too often impossible. However, the physical signs 

a largo protrusion through the diaphragm, consisting mainly of stomach • 
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and intestines, are sufficiently characteristic. The abdomen falls in, AvhiJci* 
the affected side of the chest is filled out and the respiratory sounds are 
entirely suppressed over a considerable area, the greater part of which is 
probably tympanitic on percussion. The heart is pushed far to the 
opposite side. The thoracic signs, in fact, are not unlike those of pneumo- 
thorax, for which they would be easily mistaken were it not for the s^ate 
of the belly. Such cases generally depend upon free laceration of the 
diaphragm, and for the time there may be little or no obstruction of the 
herniated organs. The leading symptom is dyspnoea, though it is not 
likely that vomiting will be absent. Partial recovery is not unusual, 
but, sooner or later, perhaps not till after many years, strangulation ot 
some part which remains in the chest is almost invariably the immediate 
cause of death. 

In the case of a congenital gap the hernia is apt to become strangulated 
early. Urgent vomiting sets in at once, only to aggravate the mischief, 
and the entire stomach may be forced into the pleural cavity. Undei* 
these circumstances the greater curvature of the stomach is uppermost 
and the posterior surface in front ; and the dislocation fs sometimes so 
sharp that the opening of the oesophagus is obstructed. 

Nothing can be usefully said about treatment except as regards relief 
by surgical operation. The scanty experience at hand tends to indittite 
that, with a sure diagnosis and no special reason for opening the abdomen, 
it is on the whole more hopeful to operate through the chest. The 
reduction of the hernia, at any rate, is certainly facilitated by letting nii 
into the pleural cavity ; and this may be done the more boldly if pneumo- 
thorax has already existed in effect. 

,W. Lee Dickinson. 
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abdominal diagnosis from a 6YNJ:C0- 
LOGICAL standpoint 


The subject of gynaecological diagnosis is a very large one; it has 
received special consideration in the companion System of Gymcology, and 
t(f that volume the reader is referred for a complete exposition of the many 
important topics it comprises.^ The object of the present article is to 
consider some of the difficulties which the general physician may meet 
with in investigating morbid conditions of the abdomen and pelvis, and 
to assist him in excluding those which fall more directly within the 
province of the gynaecologist. Its purpose is, therefore, a very limited 
one. No attempt will be made to describe the various difficulties the 
gynaecologist may have to meet in his own special work, but rather to 
give an outline, necessarily concise and imperfect, of those diseases of the 
feminine repiBductivtJ organs and their suiToundings which are to be 
excluded from|n investigation made from an exclusively medical point 
oi view. ® * 

In examining the abdomen, the physician will meet now with one 
now with another actual or apparent growth, tumour, or enlargement ; 
and he has to decide the character and relations of each, either by his 
own methods of physical diagnosis, or possibly, in some obscure cases, by 
means of the assistance of the surgeon or gynsecologist, who may clear 
up the ques^fln in doubt by some such operative procedure as exploratory 
puncture or laparotomy. 

Tor the.- purposes of the present article we have to consider such 
conditions only as are primarily abdominal, but even in these cases 
va^nal examination may sometimes 'be necessary to clear up doubtful 
points ; conditions which are essentially pelvic, and which are to be made 
out by vaginal examination only, do not fall within my subject. 

The various forms of abdominal tumour connected with thc^ repro- 
ductive organs of women first claim attention, and the physician has to » 
decide whether an apparent abdominal enlargement be really caused by a 
c efinite localised growth or tumour ; and, if so, whether such tumour is 

falling within his ftwn province or within that of the gynacologist. 

To make a satisfactory examination of the abdomen it is necessary 

liysteni of Oyruecology, art. “Diagnosis iu Gynaecology, ’’ by Robert Boxall, M.D. 
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that the patient should be in bed, undressed, with her shoulders slight! \' •' 
raised, the surface of the abdomen uncovered, and the thighs flexed so 
as to relax the abdominal walls. No false notions of modesty should 
induce the physician to be content with any sucn partial and imperfect 
investigation as is often attempted by palpation when the patient is 
clothed, or when the surface of the abdomen is covered even though it 
be by a single fold of linen. Any such method is defective in accuracv 
of observation, and in some cases may lead to serious error. 

Mere inspection, as a rule, will not afford much useful information 
In occasional cases of extreme flatulent distension, simulating tumour, 
the peristaltic movements of the small intestines may be observed on the 
surface. 

More important information can be obtained by palpation, which is 
of paramount importance in deciding the nature and relations of many 
intra-abdominal enlargements. 

In practising abdominal palpation care is needful. One of the chief 
obstacles to its successful application is involuntary contraction of tin; 
muscles, which renders the abdominal walls so har^ afid rigid that 
satisfactory palpation becomes quite impossible. To remonstrate with 
the patient is useless ; the more her attention is directed to the matter 
the more nervous and apprehensive she is apt to become, so that the 
muscles of the abdomen liecome as hard as a piece of wood. It is licst 
to enter into conversation with her on other matters, keeping the hands 
en the abdomen until her attention is diverted from the examination in 
progress. Sometimes when the abdominal contents cannot be felt at all, 
tie patient may be directed to hold her breath an long^ as possible 
Eventually she will be obliged to take a deep Jnspira^i|n ; at the con- 
Blusion of this her abdominal muscles will relax, and then the existeiK^; 

Df any tumour can be made out. 

When accurate examination of the abdominal contents is impossible 
by reason of rigidity of the muscles, it is better to examine the patient 
under an anaesthetic. Then any questionable growth can be freely 
palpated, percussed, or moved about without hindrance. In certain cases 
in which an enlargement is simulated by muscular cofitraction and 
abdominal distension, as in the so-called phantom tumour or spurious 
pregnancy, this simple expedient will clear up the nature of "the case at 
once, the projection of the abdomen disappearing as narcosis is established, 
and reappearing as soon as the patieVit regains her consciousness. 

In practising palpation of the abdomen the palms of both hands 
should be laid flat on the integuments, and then rotated gently towards 
their ufnar margins, so that the surfaces below them may be felt. Many 
* persons defeat this object by pressing downwards with the tips of the 
fingers, which generally produces further contraction of the muscles. 

Next to palpation percussion is the most valuable means of acquiring 
information as to abdominal tumours. The percussion note over a 
tumour of the uterus or ovaiies is dull, and, with rare exceptions, extends 
downwards to the pelvic brim. The intestines are pushed upwards and 
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to cither flank by such growths, and resonance therefore suiyounds them. 
If there is a dull note on percussion in the flanks but not in the centre 
of the abdomen, or if there is a clear and distinct area of resonance 
between the dulness anfl the pe'lvic brim, then thfe dulness is presumably 
caused by something which does not come within the province of the 
gjjnsecologist. It will be well, however, to bear in mind the possibility 
of a coil of intestine being adherent to the surface of an underlying 
ovarian or uterine growth, and thus masking the presence of the latter 
by an area of resonance. 

Auscultation is chiefly useful in distinguishing an abdominal growth 
due to pregnancy from other forms of tumour. With ordinary care the 
foetal heart sounds can hardly be mistaken for anything else, and by this 
means a doubtful case can bo cleared up. Other sounds are occasionally 
audible in abdominal tumours of a pelvic origin, such as vascular souffles 
ill fibromyoma, or the transmitted pulsations of the aorta ; but from a 
diagnostic point of view they are of little practical value. 

In abdominal tumours of an elastic or fluctuating character aii 
exploratory ptinct^^re by an aspirating trocar is often practised to clear 
up the diagnosis ; but this practice was much more frequent formerly 
than at the present time. As a matter of fact, there are few cases in 
which this procedure is essential or even advisable from a diagnostic point 
of view ; and it is one which is always attended with the risk of septic 
infection. If practised at all the most rigid antiseptic precautions should 
be adoptSS, both in the cleansing of the skin at the point of puncture, 
and in the thorough purification of the exploring needle. 

In examiniijg 4)he abdomen under conditions which are properfjjtt 
obstetric or gynaBCologjcal, the first physical characteristic calling foi(f 
cfmsideration is the tumour caused by normal pregnancy. The reader 
wjio is unaware that even the most experienced abdominal surgeons 
have fallen into error either by overlooking the existence of pregnancy 
altogether, or by mistaking it for some other condition, may be dis- 
posed to underrate the difficulties occasionally met with in arriving at 
an accuratei|j|eeisiorL One peculiarity of the tumour formed by pregnancy 
is that vary greatly in dimensions. We may meet with the 

small ovo^^^nly just above the pelvic brim, readily to be overlooked 
in stout w<|Kn with rigid abdominal walls, which indicates a pregnancy 
of from three to four months^ duration ; or we may have a large tumour 
almost completely filling the abdomfen, indicating a pregnancy nearly at 
term, or again a mass of any intermediate size. Whatever its size the 
tumour of pregnancy is of an ovoid form, its longest diameter correspond- 
iug with the long diameter of the abdominal cavity ; or, in acfvanced 
pregnancy with a transverse position of the foetus, the long diameter of ' 
the tumour may lie obliquely across the abdominal cavity : too much 
leliance, however, mui^; not be placed on these relations, as it is far from 
Uncommon to find the pregnant uterus lying decidedly to one side or the 
other. On palpation it is uniform in outline, and freely mobile from one 
side of the abdomen to the other. It must not be forgotten that* 
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pregnancy n;ay have occurred in a uterus in which there were already • 
one or more fibromyomatous growths ; so that the presence of the 
characteristic hard nodular masses of such tumours does not necessarily 
exclude pregnancy, the presence or absence of which must be settled ■ 
by other means. In pregnancy there is an elasticity to the touch, different 
on the one hand from the hardness of most uterine tumours, and on Uie 
other from the fluctuation of ovarian cystoma. 

The most characteristic point, however, is that the density of the 
pregnant uterus is variable. After the uterus is sufficiently large to be * 
felt by palpation, if the hand be placed over it, and it be grasped for a 
time without using any friction or pressure, it will be felt to harden 
distinctly, in a manner that is quite characteristic. This intermittent 
contraction occurs every five or ten minutes, sometimes oftener, rarely at 
longer intervals. This is unquestionably a sign of great value in 
differential diagnosis. If the hand be kept steadily on the uterus, its 
alternate hardening and contraction can be made out with the greatest 
ease. Physician^ are apt to rely on the movements of the foetus fSt 
through the uterine walls as a sign that an abdominal tumoilr is a pregnant 
uterus ; these movements, however, are not perceptible till the period of 
pregnancy is far advanced, and they are apt to be simulated by other 
conditions, such as semi-involuntary contraction of the abdominal muscles, 
and movements of the intestines distended with flatus. But the alternate 
^relaxations and contractions to which I have just refeiTed are normal 
iccompaniments of gestation ; they may be felt at any "^period of 
pregnancy, and they are beyond the control of the patient. Thus they 
jorm ^eady and trustworthy means of distinguishing the gravid uterus 
from other abdominal enlargements. 

Whenever the tumour reaches up to or above the umbilicus ausculHi- 
Aon may assist us. The uterine souffle, although it may be heard jn 
uterine tumours, will not occur in abdominal enlargements which are not 
'‘gynaecological”; and its presence may, therefore, be sufficient of itself to 
show that the tumour under examination does not fall within the province 
of the physician. The sounds of the foetal heart will, of coi^e, clear up 
the diagnosis beyond any possibility of error. The conveiSteyAowever, is 
not to be relied upon ; cases of advanced prepiancy are common 

in which, for some reason or another, neither the uteriMP souffle nor 
the foetal h^rt can be heard. 

The corroborative signs to be fdund elsewhere must not be overlooked ; 
of these the most trustworthy are enlargement of the breasts, pigmentary 
changes in the areolae, and the presence of lacteal secretion. 

By the vagina the softened cervix, the enlarged uterine body — to be 
made out by bimanual examination, and the existence of ballotment — ^arc 
very characteristic^ " ^ 

Distension of She uteruS by retained menstrual fluid or watery 
secretion is an occurrence so rare that it can seldom give rise to crroi. 
Still it occasionally happens that the uterus becomes enlarged in this way ? 
^sometimes it may reach even to the level of the umbilicus, and the physica 
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character of such a tumour is not unlike that of the gravid uterus. The best 
safeguard against mistake is the previous history of the case, which will 
always be different from that of ordinary pregnancy ; although there may 
possibly have been attaclfs of pain, pyrexia, general pasting, or constitutional 
disturbance, which may mislead the physician. Retention of menses is 
always the result of some physical obstruction to the exit of the fluid, 
such as imperforate hymen ; or if it occur in women who have already 
menstruated, we may usually trace a history of some cause, such as 
inflammation following an antecedent labour, which has led to occlusion 
of some parts of the genital tract. The existence of a pelvic or abdominal 
tumour in a girl who has never menstruated will of itself give rise to 
suspicion, as pregnancy under such circumstances is extremely uncommon. 
Whenever suspicion of the true nature of such a case has arisen, a careful 
vaginal examination will generally clear it up. The obstruction is 
generally in the vagina, and is at once detected ; the vaginal canal above 
it is felt through the rectum to be greatly distended by fluid ; and we may 
afso find a bulging and imperforate hymen protruding through the vulva. 
The absence oT majnmary changes, and of ballotment, will materially aid 
us in forming a diagnosis. 

The physician may occasionally have to deal with certain very severe and 
obscure cases, the result of an extra-uterine f fetation; he may then be very 
liable to fall into error. The intense cataclysmic shock resulting from 
a rupture of a tubal foetation might well be referred to some other 
intra-abdominal condition ; the more so as it often occurs suddenly without 
any previous recognition of pregnancy. The fact that in most cases of the 
kind there has been an irregular haemorrhagic discharge from the uterus, 
which has been mistake^ for menstruation, is also very apt to mislead. In 
cSses in which the patient does not at once succumb, a secondary intense 
peritonitis is apt to supervene and may still farther obscure the 
diagnosis. Error can only be avoided by a careful investigation of the 
history of the case. Such an investigation will prol)ably show that some 
symptoms, however obscure, of early pregnancy existed ; and vaginal 
examination^ may then clear up the case by showing the presence of a 
tumour in position of one or other Fallopian tube, or the presence of 
effused bloOT extravasated in the neighbourhood of the uterus, especially 
if the tube ffits not ruptured into the general peritoneal cavity. 

In the^ so-called abdominal pregnancy, that is in cases in which the 
fietiis did not perish at the time of rupture of a tubal gestation but 
became encysted in the abdominal cavity, the diagnosis from other 
Jibdominal conditions is often extremely difficult, or even impossible. The 
difficulties, however, are those which the gynaecologist has to detl with 
rather than the general physician. The exact nature of the resulting • 
abdominal enlargement may be a matter of extreme doubt, but the history 
of the case will prol^bly show clearly enough that the state of the 
patient is caused by some morbid state of the reproductive organs. The 
tumour will generally be found closely adherent to the uterus, and inay 
1 esemble a uterine growth ; but, generally speaking, the signs of peritonitis^ 
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fixation of the growth to the surrounding structures, and pelvic deposit, ' 
can be made out per vaginam. 

The uterine tumours, unconnected with pregnancy, which are most 
frequently met with ar^ the various fibromyomata'. The majority of them 
are readily distinguished from other abdominal growths. The most 
common kind are hard, nodular, painless and more or less mobile ; and 
by combined vaginal and abdominal examination their connection with 
the uterus can easily be made out. If, however, fibromyomata be loosely 
attached by a pedicle to the walls of the utenis, they may be so free in ■ 
the abdominal cavity as to be hardly distinguishable from solid growths 
of the omentum or peritoneum ; they have even been confounded with 
a movable kidney or with the spleen. By careful palpation we may 
feel the uterine attachments, while the peculiar shape of the kidney and 
spleen will generally enable us to distinguish these viscera. It is certain, 
however, that enormous enlargements either of the kidney or of the 
spleen are occasionally met with which may closely resemble solid tumours 
of the uterus. Not long since I saw a huge abdominal growth, neaAy 
filling the abdomen, of which a large lobular portion was f61t per vaginam 
in the right broad ligament; the case had been seen by several most experi- 
enced abdominal surgeons, and diagnosed by all of them to be uterine. 
Laparotomy was performed, And on opening the abdomen the tumour was 
found to be the spleen, which had grown to such a size that it not only 
filled the abdominal cavity, but had burrowed deeply into the pelvis on 
its right side, displacing the uterus towards the left ileum. In such an 
exceptional case error was inevitable. Such a case is different from the 
so-called “ wandering spleen,” in which the viscus is iound in the lower 
abdomen. In these rare cases the peculiar shape, the splenic notch, and 
the absence of splenic dulness in its proper place, may enable us to fornPa 
correct diagnosis. The fact that surgeons of great experience, proposing.to 
perform hysterectomy, have found on opening the abdomen that the tumour 
concerned was renal, shoAvs that diagnosis in such cases is not always ari 
easy matter. Probably error may be best avoided by tracing the tumour 
into the pelvic cavity, both by palpation and percussion, and, in the case of 
suspected uterine growths, by ascertaining with the uterine %6und whether 
the uterine cavity is or is not elongated. Tumours of the ovary felt in 
the abdominal cavity are generally cystic, and are distinguishable by their 
fluctuation on palpation. Too much reliance, however, must not he 
placed on this sign, since in multilocular ovarian tumours, with viscid 
contents, the impression given will often be that of bogginess or elasticity 
rather than of definite fluctuation. When the cyst walls are thin, and the 
contends of the tumour are not viscid, the impulse may be so readily 
‘ made out as to suggest the presence of free fluid in the peritoneal caAity- 
In either case we may be able to settle the point by vaginal examination, 
when we may possibly feel portions of the tumour in the pelvis, or be 
able to make out its attachments. 

Error can be avoided in most cases by percussion, since in ovarian 
<»tumour the percussion note is uniformly dull over the site of the tumoui» 
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• ^vith a surrounding area of resonance from the intestines wfeich are dis- 
placed all ro^d it ; whereas in ascites there is resonance over the surface 
and dulness in the flanks, the area of resonance being, moreover, altered 
by changes in the position of tne patient, the fre« fluid gravitating into 
the most dependent portion of the peritoneal cavity. 

^The variety of tumour most likely to be mistaken for free fluid in 
the peritoneum is the parovarian cyst which, being thin-walled and 
unilocular, is very fluctuating, and is often difficult to recognise. Here 
' again the situation of the dulness over the surface, the fact that the area 
of dulness does not shift by change of position, and the possibility of 
feeling the cyst by combined vaginal and abdominal examination, will ])e 
the best means of avoiding error. 

Solid growths of the ovary are rare, and arc more apt to be confounded 
with uterine tumour than with conditions likely to come before the 
physician. Generally they are comparatively mobile and unilateral, and 
their nature may be verified by vaginal examination. 

Extreme distension of the bladder by urine may give rise to an 
abdominal tumour ^hich is apt to be deceptive, since it may be accom- 
panied by great abdominal pain, and probably by some pyrexia ; and 
thus may be taken for peritonitis, or some other intra-abdominal condition. 
The tumour itself so formed may readily escape observation, or it may 
be taken for a uterine or ovarian growth. I have seen such a case 
mistaken for one of ovarian tumour ; in it the distended bladder rose a 
long way above the umbilicus, and its bursting was prevented only 
by the dribbling of urjne from the urethra. Of course the passing of the 
catheter will at onoe clear up any doubtful case of this kind, a simple 
precaution which should always be taken when we are investigating the 
n/Pture of an obscure tumour. 

• Tumours connected with the Fallopian tubes, such as pyosalpinx, 
hydrosalpinx, or haematosalpinx, or tubular foetation, although very 
important from a gynaecological point of view, are little apt to mislead 
the general physician, as they are seldom large enough to be felt in the 
abdomen. A large pyosalpinx on the right side, however, accompanied 
by severe pain*and pyrexia, and cropping up above the pelvic l)rim, might 
readily enough be confounded with appendicitis ; but such an error would 
be avoided in all doubtful cases by a vaginal examination, which will 
enable us to feel the distended tube through the right vaginal fornix. 

There are a considgrable number of cases in which swellings of 
a gynaecological origin, often of considerable size, are found in the 
lower abdomen, and might readily lead to errors of diagnosis. Thus 
in certain cases of pelvic peritonitis the adhesions between the intes- 
l^ines, and the exudation resulting from the inflammation, may form a * 
mass of considerable size which might readily enough be mistaken for 
an omental tumour or jnalignant disease of the peritoneum. The possi- 
bility of such a mistake was impressed on my mind by a strange case 
which I saw in the first year of my practice in London. I was 
piesent, for the purpose of administering an anaesthetic, at a consultation* 
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held betweep four of the most eminent members of the profession, on 
the case of a young lady who had been brought up from the country "for 
their opinion. She was to the last degree emaciated and cachectic, she 
had been confined to bed for many months by some obscure abdominal 
condition, and she had a large oval, hard, smooth outlined tumour 
reaching midway between the umbilicus and the ensiform cartilage. [Qie 
unanimous conclusion was that it was a mass of malignant disease ; and I 
have a vivid remembrance of the painful scene that followed on the 
announcement of this fatal verdict, when the husband fell to the ground 
in a swoon. The patient was taken home to die, and in the railway 
carriage, probably from the jolting, the tumour ruptured at the umbilicus, 
a large quantity of pus was discharged, and a rapid and complete recovery 
followed. This occurred before the days of the clinical thermometer, and 
the temperature chart, showing the pyrexia which would usually accom- 
pany such a case would now render such an error impossible. Moreover, 
in cases of this kind the tumoiu- could be traced into the pelvis, and th§n 
we could ascertain its true character by vaginal examination, which would 
show complete fixation of the uterus and considerable, periuterine inflam- 
matory deposit. 

Swellings caused by pelvic cellulitis or parametritis are hardly likely to 
be mistaken for other forms of abdominal disease. They are generally more 
or less lateral, and occupy one or other iliac fossa. The fact that they 
are at times singularly painless, and that they are dense and hard on 
palpation, might lead us to conclude that they were not inflammatory in 
origin ; and this impression might be strengthened by the fact that some- 
times the pelvic cavity, as ascertained by vaginal examination, does not 
contain any deposit or exudation. The clinical history should prevent 
such an error, since such forms of inflammation are generally puerpeufl, 
and there is a distinct pyrexial temperature. 

Other abdominal swellings of a somewhat analogous character to 
those resulting from pelvic peritonitis may be caused by efiusions of 
blood. Here again the clinical history should prevent errors in diagnosis, 
since there is always a sudden illness at the time when the blood is 
effused, and there are practically always vaginal deposits in the periuterine 
tissues, with fixing and displacements of the uterus itself, which should 
clearly indicate the character of the abdominal swelling. 


W. S. Playfaik. 
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The names enteroptosis or visceroptosis have been applied to cases 
in which various abdominal organs have become displaced from their 
n'ormal positions, which displacements are practically all in the downward 
direction. The “dropping of the viscera” is an intelligible English 
equivalent for these names. The thing signified is rather a general 
dropping or prolajise of all the movable abdominal organs than a dis- 
turbance in the position of an isolated viscus. With visceroptosis certain 
symptoms are associated which may or may not be directly dependent 
upon the apparent anatomical lesion. * 

It will be convenient, firat, to consider the manner in which the chief 
viscera are suspended or supported ; next, to deal— in the briefest manner 
—with displacement of the several viscera ; and, finally, to discuss general 
ptosis of the abdominal organs, and that medley of symptoms which 
has been described .under the title of Gl^nard’s Disease. 


1. Anatomical considerations. — The abdominal viscera are held in 
place by certain folds or stretches of peritoneum on the one hand, and 
oji the other by certain adhesions here and there between such viscera 
and the retro-peritoneal connective tissue. The blood-vessels which pass 
to an organ may take some share in maintaining it in position, as indeed 
may any other structure with which it is directly connected. The 
donmh, for example, is suspended by the oesophagus, and further, its 
cardiac extreAity is held in place by a reflexion of the peritoneum to the 
diaphragm (the gastro-phrenic ligament). Beyond the point of entrance 
ef the gullet the stomach is maintained in its transverse or oblique 


position by the lesser omentum, which attaches it to the liver, and by its 
blood-vessels, more especially by thbse which derive from the hepatic 
artery. So far as the maintenance of its position is concerned, the great 
omentum which passes to the transverse colon, and the gastro-splenic 
omentum which passes to the spleen, are means of possible distArbance. 
The liver, owing to its weight and its relation to the ever moving* 
diaphragm, needs to be substantially supported. This need is met by 
the inclusion of the organ between the layers of the gastro- hepatic 
omentum. By means of this omentum the liver is firmly attached to 
I'he diaphragm, and by means of the round ligament it obtains a sub- 
stantial hold of the anterior abdominal parietes. The ^Icen is entirel]( 
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surrounded by peritoneum, except at the hilum, and is slung by folds of 
peritoneum between the stomach and the diaphragm. Its position* is 
maintained in some degree by its vessels, and by its close association 
with the kidney. Oiie would have supposed that of all the organs 
in the abdomen the spleen was the least fitted to maintain a constant 
position. Its displacement, however, is quite uncommon. The 
intestiKieSy being suspended from the spinal column by the copious 
mesentery and the great mesenteric vessels, are well attached. The 
ascending and descending portions of the coUm owe the security of their 
position to the shortness or absence of the mesocolon; the sigmoid 
flexure lies about the brim, or within the cavity of the pelvis, while the 
transverse colon is held in precarious position by the unstable transverse 
mesocolon. This part of the great intestine is burdened by the great 
omentum on the one hand, and supported by the flexures of the colon on 
the other. The kidney is held in place by its capsule of fat-bearing 
connective tissue. A partial covering of peritoneum is loosely adherent 
to its anterior surface. Lodged as it is at the back of the abdominal 
cavity one would have thought that its position ,]vould seldom be 
disturbed, and that at least it would be infinitely less prone to wander 
than the spleen. Clinical experience, however, shows that the kidney 
is of all solid organs in the abdomen the one most disposed to break 
from its attachments. [Vide art. “Floating Kidney” in the next 
volume.] 

2. Displacements of the viscera severally. — On examination of the 
abdomen, and especially in the course of the inspection which is per- 
mitted by exploratory incision into the cavity, displacements of individual 
viscera are discovered which, on the one hand, m^y be quite unexpected, 
and, on the other, may give rise to misleading symptoms. • 

T'he Stomach , — It would appear that the healthy stomach is very seldom 
displaced ; but when it is the seat of any growth, and especially when dilated 
from obstruction at the pylorus, it may be very considerably disturbed in 
its space relations. This subject is fully dealt with in the article on 
“Dilated Stomach” (p. 490, Fig. 21). I have found the healthy stomach 
considerably below its normal level ; even with its greater ''curvature on 
a line with the iliac crests. The viscus in such cases is usually displaced 
to the left rather than to the right, and the pylorus drops well to the left of 
the median line. The stomach — presumably normal — has been opened 
by error in the performance of a lelt lumbar colotomy. The “ vertical 
stomach ” described by some authors must, I think, be exceedingly rare. 

I have never met with an instance of it in surgery. Certain of the 
displacements just described occur in the subjects of gross spinal 
'deformity, others occur in persons who are normal as regards the skeleton ; 
and not a few are met with in thin women who exhibit the conformation 
of the lower part of the thorax which is rightly or wrongly ascribed 
to tight lacing. Kiidinger gives an excellent representation of this 
deformity ; the subject was an unmarried woman of twenty-two, and the 
distortion is ascribed by him to the wearing of tight corsets. In such 
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persons the lower part of the thorax is much narrowed, ajid there the 
transverse section of the thoracic cone is smallest : thus the abdominal 
aperture of the thorax is much ^constricted ; the costal margins below the 
xiphoid cartilage are, f^r a long way, parallel to one another, and are 
separated by quite a narrow interval. The thorax appears to be unduly 
lopg and narrow, and the patients describe themselves as “long waisted.’’ 
I doubt whether this condition is always due to tight lacing ; I have 
met with it mostly in women of middle age, and in not a few in whom 
the evidence of undue constriction of the waist was entirely lacking, 
^et in one of these persons I found the stomach, otherwise quite normal, 
extending well into the left iliac fossa. 

I am not aware that these displacements of the healthy stomach 
give rise to any conspicuous symptoms, nor is the condition easily 
recognised except on abdominal operation. The instances which have 
come under my notice have been discovered unexpectedly in this way. 

The Liver . — The normal liver may be remarkably displaced in the 
subjects of spinal deformity, and in women who present the elongated 
and constricted thorax above described. In two instances in such 
patients the displaced liver had been mistaken in one case for a tumour, 
and in the other for hypertrophy of the liver. In both examples the 
margin of the liver lay some way below the umbilicus, and the mobility 
and prominence of the organ — the patients being thin — were remarkable. 
Examination showed that the organ was normal both in size and shape. 
The patients were dyspeptic and feeble in health, and their intellectual 
life centred around Jbhe supposititious abdominal tumour. The actual 
disturbance produced appeared, however, to be trifling. In both instances 
the displacement had nqt been recognised until the patients had passed 
iftiddle life. 

• The Spleen is apt to become considerably displaced, and the wander- 
ing spleen has given rise to many erroneous diagnoses. The wandering 
spleen may be found in any part of the abdomen, and may change its 
position frequently and mysteriously. It may lodge in the right iliac 
fossa, or may pass down into the pelvis and become manifest on a vaginal 
examination (^bide p. 584). This exceptional degree of mobility is rarely 
met with except in women, and is found for the most part in those who 
have borne children. 

The spleen may be thrust entirely out of place in certain subjects of 
extensive spinal deformity ; but it need not thus become unduly movable. 
A spleen so displaced may be mistaken for a new growth in the omentum. 
In persons with the constricted thorax, described in speaking of the 
stomach, the spleen may be considerably displaced downwards, Wit may 
not be movable. 

The true wandering spleen may give rise to much inconvenience. 
It may roll about th^ abdomen like a foreign body. The pedicle may 
become twisted, and acute symptoms be produced akin to those which 
attend the twisting of the pedicle of an ovarian tumour. Such axial 
rotation may be followed by atrophy of the whole organ or, in acutes 
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examples, by gangrene. Independently of rotation the wandering spleen 
may become so engorged with blood as to be more than doubled in si*ze. 
The greatly engorged organ may be readily ruptured by a moderate degree 
of violence. ’ The wandering spleen may contract adhesions in an abnormal 
situation. By dragging upon the stomach it may lead to dilatation of 
that viscus, to acute dyspepsia, to cramp-like pains and to vomiting. ^ 
dragging upon the duodenum it may cause compression of the common 
bile-duct, and so lead to repeated attacks of jaundice. The pancreas 
may be drawn out of place, and its tail may be found as a thin strip of 
tissue in the splenic pedicle (Rokitansky). The wandering spleen has 
caused intestinal obstniction, has led to acute retroflexion of the uterus, 
and even to prolapse of that organ. 

It is no matter of wonder that the Avandering spleen has been mis- 
taken for ovarian, renal, and other tumours, and has been the origin and 
the focus of complex neurotic symptoms. 

The only treatment for the wandering spleen, when it gives trouble^ 
is by operation. An attempt may be made to fix it in place by suturing, 
although this measure has not as yet been attended^^by fnuch success. 
Failing this the troublesome viscus should be removed. 

The Intestines . — A prolapse of the entire mesentery has been re- 
peatedly noted. In such cases the suspensory tissues at the root of the 
mesentery appear to yield, and the whole structure glides downwards 
over the lumbar spine, the peritoneum becoming attenuated, no doubt, 
and the mesenteric vessels lengthened. It has been urged that prolapse 
of the mesentery plays an important part in the production of hernia. 
With this ptosis of the mass of the small intestine is associated some pro- 
lapse of the flexures of the colon and often of the kidneys. The condition 
is a feature of age, and mostly of advanced age. It seems to be most 
common — as may be surmised — in the feeble, in those of relaxed tissue, 
and in those who have taken but little exercise. It is often seen in 
association with the bowed back. 

It is asserted that this prolapse gives to the abdomen a distinct con- 
formation, the parietes above the umbilicus being sunken in and flattened 
while the belly below is bulging, flabby, and abruptly pen*(iulous. The 
subjects of this not uncommon peculiarity in the contour of the abdomen 
are as often men as women, and are always thin and spare persons. 
Dyspepsia, flatulence, constipation, and dragging sensations appear 
occasionally to be associated with this condition^ but by no means in- 
variably. 

Of the several parts of the intestine the transverse colon is the segment 
which ijf most often found out of place. This displacement is frequently 
«due to some adhesion contracted by the omentum, or to an abiding dis- 
tension of the colon depending upon chronic constipation. The summi 
of the transverse colon may be found in the pelvis, and I have many 
times encountered it in performing left inguinal colotomy, or in exposing 
the vermiform appendix in the right iliac fossa. It is bent into tie 
form of a V or a U, and may be fixed in that position. Such distortion 
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must aggravate any existing condition of constipation. caBcum may 

be* found deep in the pelvis or displaced to the left of the median line; 
or it may lodge in the left iliac fossa. 

The subject of mov&le Mdney will be dealt with in the next volume. 

3. General ptosis of the abdominal viscera. — GUmird’s disease . — 
TJiere is a condition in which a general ptosis or general downward dis- 
placement or dropping of the more movable viscera has occurred. With 
this condition — or at least with some phases of it — certain nervous 
phenomena are associated ; the precise nature of this association and the 
interpretation of its conditions are very uncertain. 

Abdominal ptosis, visceroptosis, or Gl^nard’s disease, has attracted 
attention during the last ten years only. Gl^nard’s monographs appeared 
in 1885 and 1886 (1). 

An excellent account of the condition is given by Grasset and 
liauzier. The disease depends, in the main, upon a relaxation of the 
abdominal wall and of the supporting ligaments of the viscera, as a result 
of which the heavier organs drop to a lower level in the abdomen. 
The affection* is usually met with in women, and mostly in young women 
who are thin and feeble. No definite causes have been assigned to it, 
although some attribute it to repeated pregnancies, to undue exertion, 
and to injuries. 

It is stated that the right bend of the transverse colon is the first part 
to descend ; the stomach is then so drawn down that the pyloric opening 
is compressed and the passage of food hindered. In due course the rest 
of the transverse colpn descends, the jejuno-duodenal orifice is narrowed, 
and a further obstruction is offered to the passage of alimentary matters. 
The whole mass of thq small intestine becomes prolapsed, the lower part 
T)f the abdomen is prominent, flabby, and possibly pendulous, while the 
upper part is flattened. The liver and kidney become loose, and are 
described as “ floating.” Certain it is that the kidney becomes movable, 
and the liver is found to occupy an unduly low level. 

The results of this general ptosis may be manifold and distressing. 
These are, in the first place, certain asthenic symptoms, general depression, 
and ill-healtti. The patient becomes an invalid, and is unfit for any 
exertion. She is readily tired, and is very liable to fainting, and is 
only comfortable when lying down. There is a sense of “ weight ” in the 
abdomen, and of a sickening “ dragging.” There is pain in the back, and 
a continued sense of jveariness. The patient complains of a “hollow 
over the stomach,” and is often troubled by the pulsations of the aorta, 
which are unduly evident. Gastric symptoms are prominent ; the most 
conspicuous are a sense of burning in the epigastric region, vomitfng, pain, 
loss of appetite, distress after food, and more or less definite dyspepsias 
The vomited matter is often very acid, and if it run over the chin 
irritates and reddens The bowels are irregular ; there may be diarrhoea, 
hut more usually there is constipation ; the movements of the bowels 
Q-re attended with pain, aperients cause distress, and relief has to be 
sought by means of enemas. The stomach and intestines are very apt 
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to be found djlated ; tbe colon is conspicuous ; pressure upon the blad4,er 
may be complained of. The symptoms usually accredited to movable 
kidney may be present. Colic is common, and now and then may be 
acute. r 

One important feature remains to be noticed ; namely, that the 
symptoms ai*e more or less relieved by pressing upon the lower part 
the abdomen with the two hands, or by the wearing of a supporting 
belt Many patients are unable to move about until they have adjusted 
their supports or bands. 

The physical signs need not be dwelt upon. The movable kidneys 
and the prolapsed liver and stomach return more or less to their normal 
position when the patient is recumbent. 

The examination of the abdomen should always be made while the 
patient is standing erect. The position of the viscera, and especially of 
the liver, is ascertained first of all while the patient is in this attitude, 
and is then noted again when the patient is lying down on the hack^ 
The symptoms above described are liable to considerable variation. In 
many cases vomiting and pain are the leading features. ^ The vomiting is 
quite inexplicable, and the patient is generally found to have adopted 
some remarkable plan of diet. The position of the pain varies ; but I 
have been much struck by the* frequency with which persisting pain and 
tenderness are complained of at one definite small spot a little to the left 
of the median line and just above the level of the umbilicus. This spot 
would roughly correspond to the inferior mesenteric vessels and nerves. 
The patient will often cry out when this spot is pressed upon, and the 
precision with which it is localised is remarkable. I ‘have noticed the 
same localisation of pain and tenderness in thosp unhappy people who 
may be called “ intestinal hypochondriacs.” 

The further peculiarities and the general bearings of abdominal ptosis* 
may be illustrated by the three well-marked cases which follow : — 

1. An unmarried lady of fifty-two consulted a medical man about a 
“ tumour ” which she had discovered in her abdomen, and which was 
only to be felt when she was standing up. She was a thin woman of 
feeble muscular development, who led a very uneventful an^ sleepy life. 
The climacteric had been reached some years previously. 

I examined the abdomen when the patient was erect and found all 
the viscera prolapsed. The “ tumour ” was a normal liver, the lower edge 
of which reached nearly to the umbilicus. When the patient was recum- 
bent the organ assumed a less abnormal position. Both kidneys could be 
pressed out of the loins ; the colon and small intestines appeared to be 
gathered* together into a mass below the umbilicus. The stomach was 
much displaced downwards. The thorax was constricted about the lower 
part in the manner described on p. 589. 

The patient denied tight-lacing at any period^ of life. The case 
was a pronounced example of visceroptosis ; yet the patient had 
abdominal symptoms of any kind. Her digestion was good and her 
bowels regular. She was a placid person who lived at her ease 
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and was at peace with herself and with all men. She stated that she was 
nob strong, but that she lived carefully and enjoyed excellent health. 
The ** tumour had disturbed her in no way, and had merely aroused an 
amused curiosity. ShePwas feebly pleased to hear; that she could continue 
to take “ carriage exercise.” 

2. An unmarried lady of thirty consulted me with regard to what she 
was assured was a stricture of the colon. She had the persistent pain 
and very marked tenderness at a spot just above and to the left of 
the umbilicus, to which I have just referred. The stricture was 
supposed to be situated at this spot. She had frequent vomiting 
which appeared in “ attacks.” The vomited matter was small in amount 
and usually intensely acid. Her bowels were confined, and she described 
her motions as containing many strange and wondrous things. An ex- 
amination of one of these remarkable stools revealed nothing unusual 
except much undigested food and much mucus. The patient was thin 
and pallid. She was too weak to follow any other engrossing pursuit, 
I5ut she had made a great study of her malady. 

The abdofninjd pain had begun ten years previously, and since that time 
she had had mannold illnesses. She had written out an account of these 
disorders with much care. They seem all to have been of an acute 
and exceptional character, and included “malignant sore throat,” 
“internal abscess,” “spinal exhaustion,” “neuralgia,” and certain smaller 
troubles. 

She had had uterine affections of bewildering complexity. She spoke 
of her kidneys with ^precision and of her liver with regret. The former 
organs were proi^e to unreasonable congestion, and the latter to an 
“obstinacy” which appears to have been little short of intelligent. 

® She had been to many health resorts and had taken “medicine” for 
the ten years concerned. 

She was certainly feeble, anaemic and intensely neurotic. The 
abdominal pain was at times agonising ; and her friends were driven to 
desperation by an illness which seemed unending and filled with tortures. 
The abdomen was flabby and revealed nothing beyond a general ptosis of 
the abdomirftil viscera of moderate degree. The kidneys were both 
slightly movable. As all medical measures had failed, as the patient was 
leading the miserable life of a chronic invalid, and as her friends were 
becoming convinced that “ she must have something wrong,” I consented 
to make an abdominal exploration. * I found a general prolapse of the 
viscera of moderate but distinct degree \ the stomach was perhaps a little 
dilated, but beyond this every organ in the abdomen was perfectly normal. 
The intestine was closely examined from the duodenum to the* sigmoid 
flexure*^; it was perfectly normal. 

The exploration cured the patient of all her abdominal symptoms, 
even of the vomiting and of the pain which had troubled her for ten 
years. I think it possible that the ptosis of the mass of intestines 
may have hindered the passage of food from the stomach in a trifling 
degree. 
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This case, therefore, was one of unqpmplicated visceroptosis with 
nervous phenomena m a very neurotic ^tient. Althougli the patient 
had never worn a belt she was always worse when she moved about’ 
and was only comfor^ble when in bed.’ bfelt was worn after the 
operation. , 

3. A young lady, about twenty-two years old, had been ill for six 
years with distressing but somewhat indefinite abdominal troubles. Thele 
was a history of tuberculosis in the family. The patient was highly 
cultivated and intelligent, and had never exhibited any symptoms which 
could be considered “ nervous,” nor did she in any way conform to the 
conception of a neurotic subject. 

Her troubles began six years ago with an acute abdominal dis- 
turbance, which had been ascribed to an ulcer of the stomach or small 
intestine. 

She was never well after the illness. The symptoms were in a general 
way in accord with those associated with Gfonard’s disease. There were 
evidences of continued catarrh of the bowel. Abdominal pain was almost 
constant. Vomiting was frequent, and usually the vomited matter was 
intensely acid ; it sometimes appeared to be composed solely of a very 
acid gastric juice. There were considerable digestive disturbances and 
still greater troubles with the bowels. The patient became much en- 
feebled. 

It was soon evident that all the abdominal troubles were increased by 
movement and by the erect position. The patient was most comfortable 
— and, indeed, only comfortable — when lying down. In addition to 
dragging pains and a burning sensation about the s,tomach, there were 
the phenomena usually associated with movable kidney. The right 
kidney was found to be “ floating,” and was fixed by suturing by a wel^ 
known Continental surgeon. The operation was entirely successful. 

The patient was continuously under treatment. Every form of diet 
was tried. Many spas and health resorts in various parts of Europe were 
visited, but with no other than temporary or doubtful benefit. It was 
considered at one time that the symptoms had a nervous origin, and the 
patient submitted to the Weir-Mitchell treatment by absolute isolation, 
massage, and special feeding. These measures, although persevered with 
for the full time agreed upon, rather aggravated the patient’s condition, 
or were certainly attended by no improvement. 

The young lady had for some tiriie been compelled to wear a belt, and 
indeed, unless the belt were in position, she was unable to stand or move 
about without great discomfort. When first I saw her, the “ belt ” had 
been gi^idually increased in power and substance. It now consisted of a 
•large shield-shaped metal plate to which two steel levers were attached, 
and by means of which the plate was made to bear pressure upon the 
lower part of the abdomen. This very formidable-looking apparatus had 
been gradually evolved by the patient to meet her need for increased 
support by pressure. When it was in position it altered the pulse in the 
l^wer limbs, and I condemned it as positively dangerous. 
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When examined in the reopimbent position the area of h^tic dulness 
was normal ; but when the eiamination was made in the erect posture 
the liver was found to have descended some two inches. The stomach 
and the whole mass oP the^'^iiftestines appeared ^also to fall downwards. 
There was a certain amount of resistance with pain and tenderness over 
the region of the transverse part of the duodenum. The spleen shared 
ii" the general ^ ptosis. The left kidney could not be felt. When in 
the erect position much complaint was made of pressure upon the 
bladder. 

I ventured to advise that an incision be made into the abdomen, 
partly to ascertain the condition of the viscera, and partly to fix the liver 
in position. This step did not seem to be premature, as the patient was 
in continual distress and was jDractically bedridden. Moreover, she 
seemed to have exhausted every measure of medical treatment, and her 
Weakness and intestinal troubles were increasing. It was the opinion of 
those who had seen most of the patient during her long illness, that un- 
less some speedy improvement were effected she could not live much 
longer. “ ^ 

I opened the abdomen in the median line a little below the xiphoid 
cartilage. The liver presented, and 1 found that I could drag it down to 
a- quite remarkable extent. The stomach occupied a lower level than 
usual, but I found it impossible to drag it upwards so as to cause it to 
protrude at the wound. I introduced the hand, and found that the great 
omentum was rolled up into a round and rigid cord, and was fixed to a 
mass of stony hardness in the upper part of the right iliac region. I 
made a second iivision directly over this mass, and found it made up 
of a collection of old tuberculous glands situated in the mesentery of 
tihe ileum. These glands were at once removed. Two of them were dry 
^nd caseous and presented calcareous foci ; the third gland was wholly 
calcareous, and was indeed practically a stone. On returning to the 
median wound I found that the stomach could now be readily drawn up. 
I drew it through the wound for examination and could find nothing 
abnormal in it. The spleen was very mobile, and the transverse colon 
was entirely l^elow the level of the umbilicus. About the descending part 
of the duodenum were some vague adhesions. An examination of the 
intestines, caecum, and appendix, and of the pelvic organs revealed 
nothing abnormal. I secured the liver in place and was able, now that 
the stomach was free, to raise it abo’fe its normal level. I made use of 
three stout silk sutures! The most important stitch was passed through 
the liver near its edge and penetrated the round ligament, which afforded 
a most substantial holding. Above, the sutures were passed lihrough 
the fibfous structures of the parietes by the side of the xiphoid* 
cartilage. 

The patient made an excellent recovery, which was without complica- 
^011 save that a little sutural abscess formed about one parietal stitch. 
The troubles depending upon the ptosis of the viscera vanished. There 
''^as no longer any pressure upon the bladder. The liver remained pei^ 
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fectly in place when the patient was erect. She could walk about without 
the old discomfort and without any artificial support. ’ 

It will be evident from these three illustrative cases — 

1. That the viscera may be found in the coddition known as abdom- 
inal ptosis and yet no symptoms appreciable by the patient be produced. 

2. That a quite moderate degree of abdominal ptosis may be attended 
by a definite series of nervous symptoms, that these symptoms may^e 
distressing and even alarming, and that they may be made to disappear 
by a measure of treatment (abdominal incision) which apparently can act 
through the nervous system only. 

3. That the condition of abdominal ptosis may depend upon definite 
organic lesions within the abdomen, certain viscera being positively dragged 
out of place. 

This relationship between subjective symptoms on the one hand and 
anatomical conditions on the other, is not unlike that met with in cofi- 
nection with movable kidney. In the case of a movable kidney the 
patients may be divided into three classes : (a) those who have a movable 
kidney and who are unconscious of it, and who remain in perfect health ; 
(6) those in whom a neurotic tendency exists, and iii whom the mobile 
viscus becomes the focus of a number of indefinite and bizarre nervous 
symptoms; (c) those who experience real trouble from the floating 
organ, and who have repeated attacks of pain due to torsion of the renal 
pedicle, or to stretching or bending of the same. 

It is probable that among feeble and unhealthy women who lead in- 
active lives and who suffer from dyspepsia and constipation, this ptosis of 
the viscera is more common than is supposed. It is ^ probable also that 
the condition, even if discovered, would, as a rule, call for little interfer- 
ence, if any. With many persons such a condition must be merely % 
part of their meagre individuality. In all civilised communities there 
is a pallid host of feeble folk who are flabby both in body and in mind, 
who can take little share in the business of the world, and who assume 
more or less pathetically the pose of chronic exhaustion. 

What part the nervous system plays in the development of such 
symptoms it is beyond my province to inquire ; nor is it* necessary to 
discuss the malady as a “ neurosis,^^ nor to discover whether it bo the 
cause or the product of “ neurasthenia.” 

In some instances no treatment, beyond the use of a supporting belt, 
is demanded, as there are no subjective symptoms to treat. To wear 
a well-fitting belt is, to say the least of it, a wise precaution in the 
majority of cases in which enteroptosis is discovered. 

Th^ cases attended with nervous phenomena require, in addition to a 
reasonable amount of support, such treatment as is in vogue' for the 
relief of the neurotic. An exploratory incision into the abdomen may i” 
certain instances be a proper part of that treatment. 

Until we know more about the conditions of pressure within the 
abdomen, and until we can explain why a mere exploratory incisioi 
(Will cure tuberculous peritonitis and relieve for a while the symptom^ 
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of undisturbed cancer of the pylorus, it will not be safe to assume 
that the operation acts merely by diverting the channels ’of a morbid 

imagination. 

^REDBRICK Treves. 
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DISEASES OE THE PEEITONEUM 




ACUTE PERITONITIS 


Definition. — By the name “ acute peritonitis ” is implied an acute inflam- 
mation of the serous membrane which lines the abdominal cavity ; and 
the name is considered to apply as well to cases in which the inflamma- 
tion is general or diffuse, as to those in which it is more or less localised. 

General considerations. — ^In dealing with the etiology of this afiec- 
tion, it will be pointed out that acute peritonitis is due, probably in all 
instances, to the influence of pathogenetic micro-organisms; it is a 
septic process. The invasion of the gre^t serous cavity by noxious 
germs is immediately followed by the phenomena of inflammation, but 
those phenomena are not so all -engrossing as the name “peritonitis” 
leads us to infer. 

Pain and tenderness, fever, and, so far as it can be shown, swelling 
are present. In cases of localised peritonitis these symptoms are cer- 
tainly conspicuous', but when the trouble is more diffused they are very 
^t to be obliterated hy the more conspicuous phenomena of general 
constitutional depression. In the most rapidly fatal cases the symptoms 
are distinctly those of poisoning rather than of inflammation. Almost 
always, indeed, there is about every patient who is dying of peritonitis 
the suggestion of a poisoned man. He lies back in bed prostrate, with 
gaunt cheeks and sunken eyes. There is a look of unceasing anxious- 
ness in his faje, and a sense of hopeless unquiet in bis movements. His 
hands, which wander with pathetic restlessness over the bed-clothes, are 
cold and damp. The tongue is that of a man who is dying of thirst. 
There is constant vomiting. The breathing is laboured, and accom- 
panied by faint sighs and groans, ^and the countenance is ashen and 
livid. So far as the aspect of the patient goes he might bo dying from 
snake bite or from the poison of cholera, while there is little to suggest 
an inflammation so intense as to end fatally in a few distressful days. 

When the patient dies, and the abdomen is opened, the amount of 
inflammation discovered is often out of all proportion to the phenomena' 
which preceded death. In one case there may be merely some injection 

the peritoneum, vath loss of its polished surface, and in its place a 
general stickiness and a few frail and insignificant adhesions ; in another 
there may be an ounce or so of thin greenish pus around the csscum, an 
exudation, looking ill-conditioned enough to the surgical eye, but still • 
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mere scanty, mixture of pus and turbid fluid, and not a formidable 
kind of effusion such as would be expected in a case of death from 
inflammation. ^ ^ 

A further aspect of the case may be illustrated by certain experi- 
ments upon animals. 

If a certain dose of a particular septic matter be introduced into tfee 
peritoneal cavity of an animal, peritonitis follows, of which the aninial 
dies in three or four days, and there are found at the autopsy the char- 
acteristic changes in the serous membrane. If a smaller dose of the 
same poison be used, symptoms of peritonitis follow from which the 
animal may recover with or without the previous formation of an 
encysted intra- abdominal abscess. If a larger dose be employed, the 
animal may die within twenty -four hours with symptoms which are 
at least suggestive of peritonitis, but which are more evidently those 
of sepsis ; after death the peritoneum is either devoid of any evidences 
of inflammation, or displays the most insignificant changes. ^ 

In like manner in the human subject some of the most rapid cases 
of death following such a lesion as is known to be c<\pable of causing 
peritonitis may be found associated with but the very faintest evidence 
of inflammation within the abdomen. Such cases are undoubted examples 
of death from toxic infection, in which no time has been allowed for the 
establishment of inflammatory changes in the infected area. 

As bearing further upon this matter, it is worthy of note that the 
cases in which the evidences of inflammation are most emphatic, and in 
which, indeed, suppuration is the most pronounced, are the very cases 
in which the prognosis is least unfavourable. • 

It would be in keeping with the phenomena met with in the 
majority of the cases of general peritonitis if that affection were defineS 
as a septic intoxication depending upon infection of the peritoneum. 

In connection with the manifestations of peritonitis certain facts con- 
cerning this great serous membrane have to be borne in mind 

(i.) Its surface is very extensive ; it is probably, as Wegner states, 
as great as that represented by the whole integument of the body. 

(ii.) The membrane possesses remarkable powers of absorption, as 
shown by the manner in which milk, blood, peptones, and the like, are 
taken up. It is said to be capable of absorbing an amount equal to from 
3 to 8 per cent of the body weight. It is noticed that septic intoxication 
occurs with great rapidity when tlie peritoneupa is concerned in the 
infection. 

(iii.) The peritoneum offers some degree of resistance to septic organisms 
and them products. Experiments upon animals and clinical experience 
'in man show that it can readily dispose of a certain quantity of septic 
germs. This important power varies within wide limits, and is at once 
compromised or abolished by injury to the deV’eate membrane, 
experiments upon animals it is noted that pyogenetic cocci (for exampl^j 
the staphylococcus aureus) will act more readily and in smaller doses ij 
iitroduced into the peritoneum together with some (sterile) corrosive flnic 
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capable of injuring the serous endothelium j and further, that such injury 
to^the peritoneal surface — in cases in which no cocci are inject^ — 
encourages the escape of the colon bacillus from the intestine. 

(iv.) No tissue in thh body fs provided with mcjre favourable conditions 
for healing than the peritoneum. 

(v.) The peritoneum does not show the same degree of vulnerability 
in all parts, nor are all parts of it alike in their response to certain 
lesions. 

The part which is apparently most sensitive to infection, and which 
is most prone to rapidly spreading and diffuse inflammation, is that 
which covers the small intestine. 

The parietal peritoneum has certainly not so high a degree of sus- 
ceptibility, and is not so apt to assume the diffuse and low form of 
inflammation. The morbid changes in peritonitis are more marked and 
more advanced on the visceral layers and omentum than upon the parietal 
part of the membrane, and this circumstance is not always to be accounted 
for by the point of origin of the trouble. 

Terillon ^owjd that the effect of irritation of the peritoneum is 
comparatively feeble over the parietal layer or over the liver, while it 
is violent and intense when the membrane covering the intestines is 
involved. * 

Localised forms of peritonitis and encysted exudations are compara- 
tively uncommon in the large area occupied by the small intestine. 

Localised peritonitis is met with in those regions which are more or 
less unoccupied by tl\p coils of the lesser bowel, namely, in the subphrenic 
district between the dome of the diaphragm above and the transverse 
colon below, in the region of the caecum, especially on the outer side 
(5f that region, and, lastly, in the pelvis. If a list be drawn up of cases of 
peritonitis in which recovery has either been spontaneous, or brought 
about by operation, in the great majority the disease will be seated in one 
or other of these three districts. It is certain that localised purulent 
collections are uncommon except in these situations. 

The fatality of injuries of the intestine is well known, and the 
attendant peritonitis spreads with fearful rapidity. 

Lesions of the liver and of the bile passages, on the other hand, are 
often followed by a peritonitis which is slow and moderate, and may 
end in recovery. 

In making these comparisons it "must not be forgotten that in the 
bowel lesion there will Ibe greater opportunities for septic infection than 
hi the case of a limited injury to the biliary passages, although in many 
instances of death from wound of the gut there has been no appreciable 
(ixtravasation of its contents. 

The movements of the small intestine tend to difflise the infective 
niaterial, but it is no^worthy that one of the first effects of peritonitis is 
to arrest all movement in the bowel. 

(vi.) The general arrangement of the nerve-supply of the peritoneum 
peculiar, and serves to explain certain phenomena in peritonitis. 
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The skin over the greater part of the abdomen, over that part at least 
beneath whic^ lie the chief viscera, is supplied by the lower seven dorsal 
or intercostal nerves. The same nerves supply the muscles of the belly ; 
namely, the rectus, tl^e two oblique nluscles, * and the transversalis. 
Moreover they take a most important part in the nerve -supply of 
the peritoneum and of the abdominal viscera, inasmuch as the con- 
tribution which the great abdominal plexuses receive from the spinal 
nerves is derived in whole or in greater part from the lower seven dorsal 
nerves through the splanchnics. It is further to be observed that these 
particular spinal nerves are concerned in the movements of respiration, 
since they supply the lower series of intercostal muscles. Thus it 
happens that an arrangement exists for the most rapid possible con- 
duction of reflex impulses. A cold hand is laid upon the abdomen, 
or a blow upon the part is threatened, and the muscles of the belly-wall 
become rigid in a moment. On the other hand, there may be some 
sudden lesion of the peritoneum or of one of the abdominal viscera, 
and at once the muscles of the belly-wall contract, the skin becomes 
more or less hyperaesthetic, and there is thus provic^pd by the tender 
integument and by the rigid muscles that protection and that securing 
of rest which are the first elements in the natural treatment of a damaged 
part. ‘ 

The normal peritoneum is possessed of great sensitiveness, and 
lesions of it are attended with very marked shock. When the surface of 
the serous membrane has become inflamed, and covered with lymph, the 
ordinary sensibility appears to be dulled or lost. The irritant which 
of all others appears to affect the peritoneum the most acutely is that 
represented by the invasion of the surface by noxious bacteria or 
their products. • 

(vii.) The last point concerns the possibility of the peritoneum acquir- 
ing some degree of immunity from septic infection. 

It has been shown by Reichel and others that in dogs an immunity 
from peritoneal infection by pyogenetic cocci can be produced artificially. 
A small dose of septic material is introduced into the abdominal cavity, 
and after the animal has recovered from the disturbance a larger dose is 
injected ; this process is repeated at intervals with increasing doses of 
the poison, until at last no symptoms are induced by a dose which in a 
control experiment would cause death within from twenty-four to thirty- 
six hours. An invulnerability not* unlike this appears to be more or 
less possible in the human subject. Other things being equal, an 
operation carried out within the abdomen of a person who has had 
chrome •peritonitis, or who has exhibited subacute attacks, and whose 
4>eritoneum presents substantial adhesions, is likely to be attended with 
better results than when the peritoneum is found wholly undisturbed. 

Etiology. — Varieties . — It has now become evident that peritonitis 
depends almost entirely, if not entirely, upon infective processes, and 
that these agencies are concerned, directly or indirectly, in every form 
qf the disease. The data upon which this statement is based are not yot 
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cornploto, but there is much presumptive evidence in favour of its 
accuracy, and the domain of non-inf ective peritonitis is becoming rapidly 
more and more restricted. 

In dealing with an^ classffi cation in which ^an infective process is 
the main element, there are many general considerations to be borne in 
mjnd. On the one hand there is the dose of the poison, and on the 
other hand there is the soil into which it is introduced. The dose must 
obviously be liable to considerable variations, not only in amount, but 
also in virulence ; while the conditions offered for growth by the inocu- 
lated body must differ even to a wider and more complex extent. The 
resistance of the individual to the growth of septic organisms is influ- 
enced by a multitude of circumstances the value of which can scarcely 
be formulated. There are differences of sex and age and health, and 
even of race. There are such unfavourable conditions as Bright’s 
disease, diabetes, and alcoholism. There are local conditions which lend 
themselves to the more ready cultivation of germs, such as extensive 
damage to the peritoneum and extensive interference with its power of 
dealing succefisfuHy^ with noxious micro-organisms. There are the pres- 
ence of ascites and the coexistence of extravasations of blood, bile, or 
intestinal matter in the peritoneal cavity, foreign substances in the 
serous sac which may bring micro-organisihs to the membrane, or may 
damage the delicate endothelium, and thereby neutralise the protective 
properties of the peritoneum, or at the least may form a convenient 
medium in which existing bacilli or cocci can grow. 

The following is ^ classification of peritonitis according to its cause — 

(а) Peritonitis due to infection from the intestine. 

( б ) Peritonitis due Jo infection from without. 

(c) Peritonitis due to the pneumococcus. 

(di) Tuberculous peritonitis. 

(i) Peritonitis of doubtful origin, as, for example, those forms which are 
reported to be due directly to irritants, to rheumatism, or to gonorrhoea. 

Any of the above-mentioned forms may be acute. The first three 
varieties are almost invariably acute. Tuberculous peritonitis, on the 
other hand, i5 more commonly chronic. 

(a) Peritonitis due to infectmi from the intestine , — Under this heading are 
included most cases of peritonitis associated with hernia, with intestinal 
obstruction and with perforation ; peritonitis due to any form of ulcera- 
tion of the bowel ; to enteritis ; to dincerous growths of the gut, and to 
troubles in the vermiform appendix. 

Peritonitis due to inflammatory changes in the biliary canals, and 
some forms of peritonitis following upon operation and injury, arft also to 
be included. • 

The micro-organism which is usually found associated with these 
different forms of jjeritonitis is the bacillus coli communis. This 
remarkable bacillus was first described by Escherich in 1885. It has 
been shown to be identical with the bacillus pyogenes foetidus of 
Passet, with the bacillus lactis a 3 rogenes and with the pyogenetic urinary 
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bacterium described by Clado and Albarran in 1891. Though distinct 
from the bacillus of typhoid fever it closely resembles it. It exists 
normally in the human body and in healthy persons. It has been 
demonstrated along the Avhole of the alimentary Canal from the mouth to 
the anus. It is indeed the most abundant and the most constant of the 
bacteria found normally in the human body. The bacillus is liable to 
considerable morphological variations or, as some suppose, many varieties 
are included under the one name. Like some other bacteria it varies 
greatly in virulence. 

So far as experiments upon animals are of value, it would seem to 
be harmless when taken from the normal intestine. If, however, the 
bowel become the seat of certain diseased processes (or it may almost 
be said of any diseased process), then the bacillus becomes virulent at 
once, and if introduced into the peritoneum of an animal peritonitis 
follows. 

Virulence has been found to be developed in cases in which the 
bowel was obstructed, strangulated, or inflamed, in venous congestion 
and oedema of the gut, in diarrhoea, in typhoid fever, ^in cnolera, in the 
diarrhoea produced by purgatives, and in advanced constipation. 

When the intestine is healthy the bacillus coli communis has little 
disposition to escape through the gut-wall or to invade the tissues of the 
body after death. If, however, the intestine be damaged or diseased, 
then the bacillus shows an active inclination to penetrate the wall, and is 
usually found to have extensively invaded the tissues after death. 

This bacillus is pyogenetic, although its powers of inducing sup 
puration vary and appear often to remain dormant for a while. When 
peritonitis is induced by injecting a culture of the virulent bacillus into 
an animal it is usually of a purulent type. The colon bacillus in a stat« 
of almost pure culture has been found in man in the pus from an ischio- 
rectal abscess. 

So far as the human subject is concerned, it has been shown that 
those various forms of peritonitis which are assumed to be of intestinal 
origin — including peritonitis starting from the biliary passages — depend 
mainly and in many instances solely upon the bacillus clAi communis. 
This has been well shown in connection with peritonitis depending upon 
obstruction, or strangulation, or injury of the bowel ; or due to perfora- 
tion, to enteritis, to typhoid fever, to mischief in the appendix, or to 
cancerous growths in the gut. The colon bacillus may be found alone or- 
in association with other micro-organisms such as streptococci or staphylo- 
cocci, but in the latter instance it is very commonly the predominating 
microbe.*^ In connection with this circumstance it has been suggested 
•that the highly resistant colon bacillus may survive in an inflamed part 
after the primary organism which causes the trouble has died out, or has 
been crowded out by the invader (Welch). It haj also to be borne in 
mind that pyogenetic cocci are rarely absent from the normal intestine ; 
indeed in perforative peritonitis the streptococcus has often been found. 

As regards peritonitis spreading from the biliary passages many authors 
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have shown that in the suppurative or ulcerative troubles, of the gall- 
bladder or bile-ducts the colon bacillus is often the only bacterium found. 

In the cases of peritonitis after laparotomy, in which the colon bacillus 
is found, it is probable that such an injury has been inflicted upon the 
intestinal peritoneum at the operation as to permit the microbe to escape 
through the bowel wall. We have seen that it requires but little damage 
to the bowel or to its serous covering to allow of such escape. 

(ft) P Bfitoifiitis du6 to wfccttori ffOTti without, — This division includes 
puerperal peritonitis, peritonitis consequent upon inflammatory troubles in 
the genital organs or in the parietes of the abdomen, and some forms of 
peritonitis following upon operation. 

The micro-organisms usually found in these forms of peritonitis are 
pyogenetic cocci and most commonly streptococci. The streptococcus 
may be found alone or be in association with other microbes, among which, 
however, it is the chief. It is the usual agent in puerperal peritonitis, 
and is thus active in the production of a very common and grave form of 
peritoneal inflammation. 

The staph*yloc9ccus is rarely met with alone in cases of peritonitis, 
and is usually associated with the more virulent form of coccus. 

Pyogenetic microbes of the kind now under consideration have 
been met with in peritonitis following operation, in that due to exten- 
sion from inflammatory troubles in the parietes, and in peritonitis con- 
sequent upon pyosalpinx. As already stated, the streptococcus has been 
met with very conspicuously in perforative peritonitis, and also in many 
cases of perityphlitic; abscess ; in neither of these conditions, however, is 
it met with in pura culture. 

Experiments upon animals have shown that injections of pyogenetic 
cbcci into the abdominal cavity produce rapid peritonitis, and act more 
vigorously if the injection bo mixed with a fluid difficult of absorption, or 
one capable of damaging the peritoneal endothelium. 

In peritonitis following operation it is most probable that the strepto- 
coccus gains an entrance through the wound. In puerperal peritonitis, no 
doubt, it reaches the abdomen through the pelvic organs. In the rare 
examples of peritonitis associated with erysipelas of distant parts (such as 
the face) the streptococcus must be assumed to reach the serous membrane 
through the blood. 

(c) Peritonitis due to the pneumococcus, — It has not been certainly shown 
that this variety of perijonitis exists.* 

In the first place, it must be noticed that peritonitis is a very rare 
sequel of pneumonia, although, on the other hand, pneumonia is a common 
complication of peritonitis. * 

In the second place, there is some confusion associated with the name* 
pneumococcus,” and those who assert that this special form of peritonitis 
exists are not always, precise in their indication of the micro-organism 
referred to. It would appear that the pneumococcus of Friedlarider is 
?! comparatively rare bacillus of little power; it has been found in 
roncho - pneumonia and in a few isolated cases of empyema. A 
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similar bacil][us, the pneumococcus of Fraenkel (the micrococcus lanceo- 
latus) is, on the other hand, of common occurrence and of considerable 
pathogenetic power. It has been found in the exudation in acute lobar 
pneumonia ; it is pyog^netic, and has been found* in association with acute 
abscess of the parotid, with otitis media, with arthritis, with empyema 
and other purulent conditions. It is often met with in the saliva and„in 
the alimentary canal of healthy persons. 

It is probable, therefore, that the micro-organism described in 
peritonitis is the micrococcus lanceolatus. 

Many writers assert that they have met with cases of peritonitis in 
which the pneumococcus was without doubt the cause of the inflamma- 
tion. The peritonitis in some of these cases was primary, and was the 
sole disease ; in the other instances it was secondary to pneumonia. 
The pneumococcus would seem at one time to be noxious to the 
peritoneum, and at other times harmless. It is difficult to localise it m 
the peritoneum of animals by experiment. Cultures obtained from tjfe 
exudation in certain instances of peritonitis in which the pneumococcus 
was the only micro-organism found, and injected ii>to ahimals, caused 
death from general sepsis. Morisse details eight examples in which, and 
in the associated lesions, the pneumococcus was the only micro-organism 
found. In seven of these there was either pneumonia or pleurisy. The 
exudation was purulent in five, and sero-fibrinous in three. 

{d) Tuberculous peritonitis . — This form of peritonitis depends upon the 
tubercle bacillus. It is more often chronic than acute, and is dealt with 
hereafter (p. 654). 

{e) Peritonitis of a doubtful nature. — (a) Peritonitis due to irritants other 
than micro-organisms. The existence of a non-infpctive peritonitis is open 
to question, and is positively denied by many recent writers. • 

Peritonitis has followed the injection of sterilised croton oil «r 
tincture of iodine into the abdominal cavities of animals. It has also 
followed the introduction of a piece of wadding soaked in 1 in 1000 
solution of corrosive sublimate. All these substances tend to damage the 
peritoneum and to inflict such an injury to that membrane as will 
facilitate the escape of the colon bacillus from the intestinB. Fraenkel’s 
researches tend to show that in these experiments the peritonitis 
is thus induced, and is therefore really infective. A sterile irritant is 
introduced and peritonitis follows : if the effusion be examined at an 
early stage no micro-organisms are ‘discovered ; if, however, the case be 
advanced the exudation is purulent and swarming with bacteria which 
have passed through the bowel wall. 

Fsedbs, if introduced into the peritoneal cavity, cause peritonitis not 
fby chemical action, nor as an irritant, but by reason of the micro-organisms 
or their products contained in the extravasation. If the material be 
sterilised no effect follows. Fresh filtered fluid ^rom the bowel when 
injected into the abdomen caused a fatal peritonitis in the exudation of 
which the colon bacillus was found. The same fluid when filtered through 
foany layers of gauze set up abdominal symptoms, but all the animals 
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• survived. When the fluid was sterilised it had no effect. The same results 
have attended the injection of human bile into the peritoneum of an nninml 
Normal bile is said to he sterile, but in inflammatory conditions of the 
bile passages the bacilfus coli' communis has b^en found. In man a 
considerable effusion of bile may take place into the peritoneal cavity 
wijihout causing peritonitis. 

It would appear that blood is not of itself capable of producing 
peritonitis, although it affords a very favourable nidus for the develop- 
ment of any bacteria which may gain access to the extravasation. If the 
peritoneal surface has been so damaged as to favour the escape of micro- 
organisms from the bowel then the presence of blood is a damaging 
complication. 

(j8) Peritonitis due to rheumatism.— Spillmann and Ganzinotty have 
collected fifteen recorded cases of rheumatic peritonitis with nine deaths. 
In some of these cases the peritonitis appeared alone, in others in association 
with rheumatic troubles in the joints, or in other serous membranes. 
The evidence, however, upon which these pathological assumptions de- 
pend is by nolneans satisfactory, and will not stand a critical examination. 
The matter is again discussed on pp. 633-4, and in the article on “Peri- 
typhlitis,” p. 879. 

• (y) Peritonitis due to the gonococcus. — Peritonitis has been met with 
in association with gonorrhoea, but inasmuch as the gonococcus cannot 
survive in the peritoneal cavity it is doubtful whether peritonitis due to 
the gonococcus alone has any existence. This micro-organism is pyogonetic, 
but in gonorrhoea it^is commonly found that other cocci— such as the 
staphylococcus pyogenes aureus — are associated with it. It is very 
probable that some sucl\ mixed infection is the cause of the pyosalpinx 
often met with in gonorrhoea. That pyosalpinx may lead to acute 
pijritonitis is undoubted, but it has not been demonstrated that such a 
complication is due to the action of the gonococcus alone ; it is probably 
the outcome of a mixed infection such as that just alluded to. Interest- 
ing articles on this subject have been published by Horowitz, Menge, and 
Wertheim. 

Other varieties of peritonitis are dealt with in the article on “ Chronic 
Peritonitis,” p. 638. 
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One Hundred Gases of Peritonitis from the Becords of the London 

Hospital 

r. ( 


Varieties of Peritonitis. 

to c» o i Number of Gases. 

Sc 

8 

s 

3 

4 

4 

19 

Females. } 

1 

1 

> 

< 

62 

40 

40 

22 

Result 

1 s 

S 1 s 

5 ' § 

« 1 K 

10 1 .. 

9 ! 

6 : . 

6 16 

Due to 

infection from 
the intestine. 

With hernia 

With perforation of bowel 

With CTOss disease of bowel 

With disease of appendix . 

7 

5 

2 

3 

Due to 

Starting from lesions about the pelvis 

18 

5 

13 

36 

11 1 f 

infection from 

Following abdominal wounds . 

14 

2 

12 

36 

14 

without. 

By extension from the pleura . 

1 


1 

32 

ll .1 

Tuberculous. 

Tuberculous 

8 

i'' 

6 

20 

5 1 3 1 

Of doubtful 






1 j 

origin. 


12 

4 

8 

35 

8 1 4 

1 1 


Totals 

100 

43 

57 


70 30 


Relative frequency ^ age^ sex , — The above table, whi^h deals with quite 
recent records, shows the distribution of 100 cases of peritonitis with 
regard to relative frequency, age, and sex. It will be seen that forti^ - 
seven cases are due to infection from the bowel, thirty-three to infcctipn 
from without, while eight cases are classed as tuberculous, and twelve as 
of unknown origin. No example of peritonitis due to the pneumococcus 
comes in the list. 

As regards age^ it is to be observed that peritonitis is most common 
in adults between thirty and forty, that the oldest patients i.,re represciitefl 
by those who were the subjects of strangulated hernia, and the youngest 
by the subjects of tuberculous peritonitis. It is also to be noticed that 
peritonitis due to the appendix occurs in comparatively young subjects. 
Indeed the peritonitis of children and of young men and young women 
is usually due either to tubercle, to mischief in fhe appendix, or to acute 
mischief, such as intussusception or intestinal strangulation, within the 
abdomtn. 

I Lesions starting in the pelvis are a common cause of peritonitis in 
women during the active period of child-bearing. 

In the matter of sex peritonitis is more common in women than m 
men, the difference being mainly constituted by t£e greater frequency m 
women of pelvic troubles and of abdominal operations. Peritonitis diic 
^to mischief in the appendix is much more common in men than in 
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• women ; and if il^s variety of peritonitis be excluded, then it will be 
found that cases of peritoneal inflammation in women and men stand 
about in the proportion of two to one. Tuberculous peritonitis appears to 
be somewhat more comihon in the female than in ,the male sex. 

Horbld anatomy. — The changes met with in peritonitis are, in all 
general points, identical with those met with in inflammation of other 
serous membranes, such as the pleura and the synovial membranes of 
joints. 

The earliest chanjges are best seen by the surgeon in the course of 
operations for acute abdominal mischief. When the belly cavity is opened 
the intestines are found to bo distended, and this especially applies to the 
lesser bowel. The distended coils look red and congested, the injection 
is apt to bo in patches, and to be most distinct along the lines of contact 
between the opposed coils and loops; the serous surface is dull and 
sticky, and possibly a little thin, clear fluid may be noticed among the 
intestinal loops. 

In these early stages the endothelial cells are found to be swollen, 
turbid and granular. By some writers they are described as undergoing 
multiplication. Beneath the disordered endothelium is an inflammatory 
effusion rich in leucocytes, and it is this effusion which soon obliterates 
the details of the serous surface. ' 

As the trouble advances the exudation increases, and the peritoneum 
becomes covered with a very distinct layer of lymph. The thickness of 
this layer varies. It is most substantial along the lines of contact 
between the various coils of bowel. It tends to fill up these lines, to be 
prismatic on section, and to obliterate the gaps between the implicated 
loops. This lymph is at first clear, but soon becomes dull, opaque, and 
ixilky. Sometimes it is yellowish-gray, or even greenish. It is soft and 
IS, readily torn off in flakes of unequal thickness. It is to this condition 
that the name adhesive peritonitis is given. 

The effusion of serum which accompanies the appearance of the lymph 
increases and may become considerable. The effused fluid is yelloA\^ish 
or greenish, and is usually rendered turbid by flocculi of detached lymph. 
Such is the c^dition of pressure within the abdomen that this effusion 
IS found diffused among the intestines ; it does not gravitate first to the 
pelvi3 as has been stated ; the recumbent position, no doubt, does not 
encourage such gravitation. As met with during operation most of the 
fluid — if it be free — appears to be in the loin regions. 

The exudation associated with the bacillus coli communis when it 
attacks the peritoneum is often characteristic. It is well seen in cases of 
inflammation about the appendix. The fluia is at first clear and ^eenish 
looking; it then becomes greenish -yellow, then semi -opaque and foul- 
snielling. If it pass on to suppuration the piw has no especial characters 
except that it is frequently offensive. In chronic cases there is sometimes 
Pi'oduced a white, soft/ custard-like material, which can be scraped away 
in considerable quantity from about the caecum. 

Speaking generally, the character of the effusion in peritonitis is liable ^ 
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to very considerable variations depending upon the degree and stage o 
the trouble. In the cases which tend readily to recovery the fluid iha} 
remain scanty and clear. In the cases where progress is from bad t( 
worse the fluid beconjies opaque, and lA described as sero- fibrinous oi 
sero-purulent ; it may remain thin and foul -smelling, even in advaiicec 
cases which end in death. There may be a production of actual pus 
which may be mixed with a thin acrid fluid, or may be thick and laudafie 
or be peculiarly offensive. The terms applied to the exudation in peri 
tonitis show by their great variety how manifold are the conditions whicl 
the effusion may exhibit. If perforation has taken place the effusioi 
may present some of the contents of the stomach, the intestine, thi 
bladder, or the biliary passages. There may be an admixture of bloo( 
with the exudation, and haemorrhages beneath the serous membram 
are not uncommon. There is nearly always a certain amount of siil 
peritoneal oedema. The bowel wall is infiltrated. The capsule of suCl 
organs as the spleen is thickened and opaque ; the fluid produced in thi 
course of the inflammation may be diffused generally throughout thi 
abdomen, or be limited by adhesion to a particular^ distnct. In thi^ 
so-called “ encysted peritonitis ” a considerable quantity of pus may be 
pent up in the iliac fossa within the pelvis, or in the sub-diaphragmatic 
region. 

In many of the fatal cases the patient dies before any pus is produced, 
or indeed while the effusion is still clear. Actual pus is not common 
in the cases of non-localised peritonitis. In many of the examples of 
“ sero-purulent ” effusion no pus cells are to be found. 

The fluid which is encysted need not be purulent ; a clear effusion 
may be found so localised. 

In case of recovery the restitution of the parts to their normal 
condition may be quite complete. The fluid is absorbed, the exud^jd 
lymph undergoes fatty degeneration and vanishes totally ; on the other 
hand this lymph exudation may be replaced by granulation tissue which 
may become organised and produce definite “ adhesions.” The extent 
of these adhesions is liable to infinite variation ; at first they are mem- 
branous, then as peristaltic movements pass constantly along the intestines 
f^ese membranous adhesions become attenuated and stretched, and many 
give w^ entirely, and persist only as minute “tags” upon the bowel. 
Others drawn out to some length, and are moulded by the cease- 
less, rolling of the intestine into rouAdish cords. Such cords or bands may 
be the cause of intestinal obstruction. In other' instances the adhesions 
are short, wide, and e^tensi^ ; parts are matted together closely, or the 
featured of the various orga^ concerned may be lost in a confused con- 
glomeration. ^ 

Symptoms. — The clini&l phenomena of acute peritonitis are liable to 
considerable variation, not only in the matter of intensity and in the 
relative prominence of individual symptoms, but also in the fluctuations 
which those symptoms may show. 

In some examples — and among these are the most acute cases— the 
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phenomena are, in the main, those of septic poisoning. In other instances 
the local symptoms attract most attention and take a predominant place. 

. It will be convenient to consider, first, an ordinary case of acute peri- 
tonitis ; secondly, the several sj^mptoms ; and, thirdly, the clinical varieties 
of peritonitis. 

1. An ordinary case of acute peritonitis . — The onset is more or less 
abrupt, and there may be an initial rigor. The first symptom is ' 
abdominal pain, which becoipes rapidly diffused, and is of an intense and 
oven agonising character. More or less prostration and shock are present. 
The abdominal wall, which at first may be retracted, becomes rigid and 
board-like, and the skin surface is markedly hyperaesthetic. The respira- 
tion becomes costal. Nausea and vomiting appear early. The vomited 
matter is small in amount, is frequently ejected, and does not commonly 
become fsBCulent, although it may be very offensive. The bowels are 
(Confined, and the constipation is as a rule absolute. Meteorism appears 
at an early period, and the rigid abdomen becomes tense and tympanitic 
oh percussion. The patient lies with the knees drawn up and with the 
hands above ' the head. There is much restlessness and much thirst. 
Some degree of tever is usual. The pulse is rapid, small, hard, and 
wiry. The tongue is coated and foul, and later becomes very dry. Pros- 
tration becomes pronounced. The face is pinched and the eyes are 
sunken. The whole aspect is that of painful exhaustion. 

If the case end fatally, the pulse gradually fails, becoming at the same 
time more and more rapid, and at last uncountable. The prostration is 
extreme. The face becomes more and more ashen, and often cyanotic. 
The limbs become ookl and blue, and, together with the face, are covered 
with a chilly perspiration. When the surface is already quite cold a 
thermometer in the rectum may register several degrees above normal. 
Thp. respirations are more hurried and shallower, and the voice is weak 
or lost. Even when the pulse can no longer be felt, the patient, now 
ghastly with his sunken eyes and hollow cheeks, retains his piteous 
restlessness. He gradually sinks, and as a rule retains his consciousness 
almost to the last. 

Many of v>he early symptoms may disappear some time before death. 
The pain may vanish, the tenderness may entirely leave the abdomen, 
the bowels may act, and the patient may consider himself very much 
better. The vomiting may cease to be urgent, but it very rarely 
disappears altogether, and very often in the act of dying there is a great 
gush of foul brownish fluid from the mouth and nose of the now probably 
unconscious patient. The meteorism is another symptom which seldom 
shows amelioration. However distressing the aspect of the pati«mt may 
appear, there are reasons to believe that d^th from acute peritonitis® 
is not so full of suffering as might be supposed. 

II. The several symptoms. — The Onset . — The onset of the symptoms in 
acute peritonitis is usually abrupt. This is especially so in instenc^s 
uf perforation in individuals who, at the time, are not acutely ill. In 
peritonitis due to lesion of the appendix the appearance of the mflam-:> 
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matory phenomena is commonly sudden. In puerperal peritonitis, in 
peritonitis due to operation, or to extension from adjacent parts, Ihc 
onset may be not actually abrupt, but there is usually little difficulty in 
deciding the moment when peritonitis sets in. When the inflammation 
of the serous membrane follows typhoid fever, strangulated hernia, or 
intestinal obstruction, the precise beginning of the peritonitis may be 
masked by the previous symptoms, and one series of grave symptoms 
may merge into the other. In cases of acute intestinal obstruction, for 
example, it is often difficult to indicate the exact time when peritonitis 
began to complicate a condition already serious and disastrous enough. 

A rigor does not often mark the onset of peritonitis. Among 
the 100 cases dealt with in table (p. 610) this symptom was recorded in 
thirteen instances only. In two of these the peritonitis had started in 
the appendix, in one it followed laparotomy, and in the remaining ten 
it had its origin in the pelvis. In may be mentioned that out of thfe 
thirteen patients ten died. Repeated and violent rigors are exceedingly 
uncommon. * 

The pain and the condition of the abdominal wall . — The pain- in peritonitis 
is probably the earliest symptom. It is usually exceedingly severe, and 
is described as agonising, as burning ” or “ cutting,” or as a “ tearing 
at the bowels.” Some patients describe it as a terrible sense of fulness, 
as if the bowels were distended to bursting ; they often have the impres- 
sion that if flatus could be passed they would be much relieved. The 
pain does not bend the patient double as colic does, nor is it relieved l)y 
pressure ; often, however, it is marked by exacerbations, especially in the 
early stages. ' ^ 

This pain as a rule is not localised at first. It is complained of as “ all 
over the belly,” or is referred to the region about, or the part above, th« 
umbilicus. In fact the patient refers the pain to the great abdominal 
nerve-centres, and will sometimes place his hand or finger directly over 
the site of the solar or superior mesenteric plexus. As the symptoms 
progress the localisation of the pain becomes usually more and more 
precise, assuming that the trouble remains to a certain extent local 
Thus in perityphlitis the patient will at the onset indicate the seat of 
the pain as vaguely about the umbilicus. Later he will very often 
point to |t as immediately in the region of the disordered appendix. 

As the pain increases in intensity the patient often speaks of it as 
“ spreading.” 

The contraction of the abdominal muscles ii# well marked in nearl\^ 
every instance; the belly becomes board-like. In certain examples of 
perforal^ve peritonitis the contraction of the belly wall may be so 
« extreme that the parietes sink in and appear almost as if resting upon 
the spine. This great retraction of the belly is comparable with that 
sometimes met with in lead colic. It has been for the most part noticed 
in connection with perforation of the stomach. In the less acute or less 
sudden cases this contraction is not so marked. It always tends to relax 
fis the case advances. The rigidity of the abdominal muscles fixes the 
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abdomen, and gives a firm, protecting cover to the inflamed part. It 
teiids also to give rest to the disturbed region by preventing movement. 
Not only is the belly made rigid, but the whole of the trunk of the 
body becomes to some degree immovable, and although the patient may 
move his limbs about, he keeps the trunk stiff. 

As a result of this muscular contraction, the abdominal respiratory 
movements are greatly restricted, and the lower ribs are prevented from 
taking part in the act of breathing. By this means, again, a further 
element of rest is bestowed upon the parts within the abdomen. It will 
be observed that in inspiration the lower intercostal spaces do not fall in. 
If the contraction of 'the muscles be marked and the patient thin, the 
outline of the rectus muscle may become quite evident. 

Another symptom usually contemporary with the onset of the pain is 
great tenderness of the abdomen. This is often extreme, and consists in 
cln actual hyperaesthesia of the surface, rather than in tenderness within 
the abdomen. In some cases the hyperaesthesia is so extreme that the 
patient cannot bear the touch of the lightest hand, and is even afraid to 
allow the bed-clothes to come in contact with the skin of the abdomen. 
In such instances it will now and then be found that, although a light 
touch is acutely resented, deep pressure can be borne with comparatively 
little complaint. * • 

The symptoms now dealt with, namely, pain, rigidity of the abdomen, 
and hyperaesthesia of the surface, are all intimately associated. They 
depend really upon one nerve disturbance. As already pointed out, the 
same nerves which go to the peritoneum supply also the muscles of the 
abdominal wall, th^ lower intercostal muscles, and the skin covering the 
front of the abdomen. ^ Other things being equal, the more severe the 
impression made upon the visceral nerves, the more marked will be the 
(tfjntraction of the muscles and the hyperaesthesia of the skin. These 
symptoms all point to rest for the inflamed part ; and the tenderness of 
the surface has this effect, that the patient will not tolerate any pressure 
upon the abdomen, or any movement — such as rubbing — applied from 
outside. This is a good thing, because a rough surgical examination may 
serve to reopen a minute perforation which had just been sealed by a 
flake of the omentum. 

The first demand of nature then in acute peritonitis is a demand for 
absolute rest. 

The pain, the rigidity of the belly, and the sensitiveness of the 
surface vary within wide limits, and are most marked in cases which are 
sudden and acute, and especially in those in which the peritoneum at 
the time of the outbreak was perfectly normal. The nerve oondition 
<^f the individual has also to be taken into account. In chronic cases, in, 
cases complicated with ascites, and in cases in which a sudden trouble 
falls upon a peritoneum which has long been exposed to irritation, the 
phenomena may be little marked. 

As the peritonitis advances, both the hyperaesthesia of the skin and 
the contraction of the belly wall lessen, and may pass away almost 
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entirely. The pain also has a tendency to decrease. As the muscles 
yield the phenomena of meteorism usually appear, and any tenseness ’ of 
the abdomen which remains depends upon flatulent distension of the 
intestines. If general septic symptoms become marked, both the 
contraction and the tenderness usually disappear. I have seen cases of 
septic peritonitis run their entire course with a flaccid belly wall, and 
with scarcely any tenderness. In such instances the patient is usually 
past middle life. I have known such a person spend some hours in 
applying massage to his own abdomen. 

Sfwck , — Certain symptoms, which are collectively known as the pheno- 
mena of shock, mark, almost without exception, the clinical beginnings of 
those cases of peritonitis which are abrupt in their onset, or acute, or 
even subacute in their course. These symptoms are evidently due 
to an impression upon the nervous system, and are independent of 
inflammation on the one hand or of septic intoxication on the other. 
The shock attending a severe peritoneal lesion may prove fatal, and the 
patient may die with evidence of no important disturbance other thah 
that wrought directly through the great nerve-centres. » 

The signs of sudden and grave disturbance of the peritoneum are 
pain, profound exhaustion, a distressful anxiety, pallor, a small soft quick 
pulse, cold extremities, shallow respiration, and vomiting. The pheno- 
mena vary in degree, and are not absolutely invariable in character. 
They often mark the earliest symptoms of -an acute and suddenly pro- 
duced peritonitis, or rather indicate the occurrence of a lesion which 
will lead to peritonitis. It is impgrtant to note that, in some degree, 
these symptoms are common to all cases in which there has been 
a wide and abrupt impression made upon the nerve-centres within 
the abdomen. It may almost be said that all quite acute troubles 
within the abdomen begin with the same train of symptoms. Until 
some hours have elapsed, it is often impossible to say whether a sudden 
abdominal crisis is due to the perforation of a veraiiform appendix, to 
the bursting of a pyosalpinx, to the strangulation of a loop of intestine, 
or to the passage of a gall-stone. The twisting of the pedicle of 
an ovarian cyst has led to symptoms which have been «nistakon for 
peritonitis ; a sudden peritoneal haemorrhage has been confused with 
intestinal obstruction, and the ruptui’e of a hydatid cyst has been 
diagnosed as a perforation of the intestine. It is quite possible, quite 
usual indeed, for these various troubles to present, at first, symptoms which 
are common to them all, and which merely indicate that a shock has 
been communicated to the great abdominal nervous system. To these 
common* phenomena of a crisis within the abdomen Gubler has applied 
^'he convenient name of “peritonism.” [Vide art. “Shock and Collapse,” 
p. 320.] 

Vomiting is one of the most frequent and most marked of the 
symptoms of peritonitis ; it is generally one of *the most distressing 
features of the trouble. Out of the hundred hospital cabes (see p. 610), 
in only twenty-three is the vomiting spoken of as slight. Vomiting 
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appears early in peritonitis, and is indeed one of the ^very earliest 
symptoms. It may be preceded by nausea. The matter vomited consists 
at first of the contents of the stomach, then it becomes bile-stained, 
hitter, and often of a spinach gr^en colour. Later sjbill it becomes brownish, 
and has that horribly sickly smell which is generally called “ intestinal.” 
Finally the matter ejected may have a distinctly fieculent odour. 

The vomiting is frequent, and the matter brought up is small in 
amount, the patient very commonly bringing up only a mouthful at a 
time. The act of vomiting is often spasmodic, is attended with little effort, 
and is followed by no relief. In only quite rare instances can the vomited 
matter be spoken of as copious. 

Between the attacks of vomiting there may be eructations of foul gas. 

So long as vomiting continues the patient is not improving. 

In some of the more insidious septic cases, and in examples of 
peritonitis in the aged or in the subjects of advanced visceral disease, the 
vpmiting often amounts to little more than a slight irritability of the 
stomach. 

In the instances in which the sickness is excessive, and in which the 
vomited matter becomes “ intestinal,” something more than a mere reflex 
disturbance is at work. 

In the cases of peritonitis following strangulated hernia the vomiting 
is for the most part very marked and often copious, but it bears no con- 
stant relation either to the state of the gut, the degree of peritonitis, or 
the height of the fever. 

In perforative pejitonitis all the symptoms are usually acute and pro- 
nounced. There is intense pain and a corresponding degree of collapse, 
and in the larger propQrtion of the cases vomiting is conspicuous ; but it 
ffe usually absent in examples of perforation of the stomach. In the 
oases connected with typhoid fever the relation between the vomiting 
and the action of the bowels is notable. If all action of the bowels 
ceases, the vomiting then tends to be marked ; but if the loose motions 
continue, then the sickness is for the most part slight. In peritonitis 
depending upon disease of the intestine, including mischief in the 
appendix, vomiting, as a rule, is not a pronounced symptom. In the cases 
of perityphlitis it is to be noted that it is usually least marked in the 
cases in which the bowels act with more or less regularity. 

In peritonitis taking its origin from the pelvic viscera or parietes, 
vomiting is seldom verv distressing. ^ 

In the acute cases the symptoms are rather those of septicaemia, and 
in the chronic cases the disturbance has a great disposition to remain 
localised. 

In peritonitis following operation or accidental wounds, vomiting is* 
rarely absent; it may not be marked, and may consist merely of an 

irritability of the stomach. . . . , r 4.1, 

Like this symptom in other cases of peritonitis the grajaty of the 
vomiting does not depend either upon its frequency or the amount 
ejected, but upon its deadly persistence. 
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Meteorism is not among the very earliest phenomena of peritonitis, 
although its appearance may not be long delayed. It sets in, as a rule, 
within twenty-four or forty-eight hours. Its degree varies considerably, 
and is influenced by conditions which are noE yet fully understood. 
When it exists its appearance is coincident with that relaxation of the 
contracted abdominal muscles to which allusion has been already ma,^c 
(p. 615). Meteorism may be absent throughout the whole progress of 
the case, and examples of this kind are not uncommon in cases of septic 
intoxication attended with symptoms of a low type. It is most marked 
in peritonitis attended by actual intestinal obstruction, in examples of 
perforation, in cases in which there is thrombosis of the mesenteric vessels, 
and also in cases in which opium has been freely administered. 

The meteorism is first noticed, as a rule, just above the umbilicus, 
where it begins as a vague transverse swelling. In these stages it is 
often said that “the transverse colon is distended,” although the tym- 
panitic condition probably concerns the upper part of the small intestir\p. 
In due course the whole abdomen becomes evenly swollen and drum-like. 
Meteorism appears to present no definable relation ^to the amount or 
degree of the vomiting ; it is a condition coincident with al)solute 
paralysis of the bowel. One of the first effects of peritonitis is to check 
all peristaltic movement ; this arrest may not be absolute at first, but 
it is probably quite complete when the stage of meteorism is reached. 
In experiments in which artificial distension of the gut has been brought 
about, not only do all intestinal movements cease, but peristalsis cannot 
be induced by any of the usual irritants. 

It is needless to say that this meteorism does not depend upon any 
mechanical obstruction of the bowel. It is probably caused in peritonitis 
by changes induced in the intestinal blood circulation. In any cases of 
peritonitis with symptoms otherwise mild and hopeful, persistence of 
meteorism is always an evil feature ; this meteorism will persist even 
when the bowels act regularly. 

Constipation . — Cessation of the action of the bowels is a conspicuous 
feature in peritonitis. In the majority of instances the constipation is 
complete. Flatus may be passed throughout the progress of the malady, 
and fsecal matter may now and then be washed away by an enema. A 
motion is often passed at the very beginning of the trouble, and before 
the symptoms have become very acute. 

In 100 cases of peritonitis from' the London Hospital (see p. 610) 
the bowels are classed as “ loose ” in twenty-eig£t instances. In sonic 
of these twenty -eight cases there was actual diarrhoea, in others the 
bowels acted with frequency and without artificial aid, while in a thirf 
•series of cases a free action was maintained by enemas or by aperients. 
A loose action of the bowels appears to be most often met with in con- 
nection with pelvic peritonitis, which name wi]l include puerperal 
peritonitis. Next in frequency it is found associated with peritonitis 
having its origin in the intestine, especially in connection with typhoid 
^ver. It is not uncommon in the earliest stages of peritonitis — -when 
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the symptoms are not very acute — for the patient to experience a re- 
peated desire to empty the\ bowel. This is usually unavailiilg however. 

It has not been made clear that the prognosis is definitely affected by 
the presence or absence'of constipation (see, however, art. “ Perityphlitis 
ill this volume). 

^ Fever. — The temperature in peritonitis is liable to fluctuations so 
numerous and extreme that it is difficult, if not impossible, to construct 
any pattern of temperature which may be considered as characteristic of 
the disease. Probably there is no affection attended with fever in which 
the temperature charts of a large series of cases exhibit fewer data for the 
establishment of a characteristic course of fever. , 

A careful examination and analysis of the temperatures recorded 
in 100 cases from the London Hospital makes it evident that the one 
symptom of fever can afford very little guide in estimating the gravity 
of the case or in forming a dogmatic prognosis. A comparison of the 
temperature charts in the cases that end in recovery with those that end 
in death leads only to bewildering results. In some of the fatal cases 
the temperature moved steadily upwards, in others steadily downwards j 
in a third series 01 cases an even line of high fever was followed, while 
in a fourth set the temperature was about normal or lower. It is 
quite evident that no marked or regulai* relation exists between the 
range of temperature and the character of the peritoneal effusion. 

In very general terms it may be said that perforation leads at first 
to a sudden drop in temperature, and that if the body heat be at the 
time high the onset of diarrhoea is associated with a more or less rapid 
diminution of fever. Moreover, it may be remarked that the chart 
record which carries with it the stamp of an almost inevitably fatal 
tesult is that in which the temperature is below normal for consecutive 
(lays. 

The evidences of the most active fever are commonly seen in cases in 
which a plastic peritonitis is present, or one leading to well-encapsuled pus ; 
while the examples associated with a low range of temperature often 
mark the cases in which a general sepsis (as from the intestine) is more 
pronounced flian the peritoneal inflammation. 

The details of the temperature can best be illustrated by reference to 
the various forms of peritonitis. 

In peritonitis due to hernia the temperature is for the most part low, 
and in the majority of the cases does not rise above 99 '5°. Chart.No. 1 
(from the case of a w(Jman, aged fifty-five, in whom a femoral hernia had 
been Strangulated for three days before the operation) is fairly typical. 
In the autopsy the bowel was found to be slightly ulcerated. She other 
viscera were sound. Before death the temperature in these — as in othej;* 
marked septic cases — usually sinks lower and lower. Occasionally just 
before death it may spring up to 105°, as shown in Chart No. 2 (from a 
case of ventral hernia strangulated two days in a woman of thirty -five ; 
the gut was black, but not perforated). This sudden elevation of tem- 
perature has been ascribed by some to a disturbance of the heat-con- 
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trolling centres by the circulation through them of blood charged with 
septic matter! 

In the hernia cases the temperature ran highest (99® to 102° or 103°) 
in those instances in which the gut reduced !nto the abdomen was 
virtually gangrenous, or was extensively ulcerated. The onset of 
diarrhcea leads to a fall in the temperature. ^ 

In peritonitis due to perforation the temperature in the most rapid 
cases is that of collapse. If the temperature at the time of the perfora- 
tion be high, it may slowly sink, especially in cases in which the bowels 
continue to act freely ; or it may sink for a time and then rise again, as 
is commonly noticed in examples in Avhich all action of the bowels ceases 
after the perforation. This is shown in Chart No. 3, from a lad of nine- 
teen, with typhoid fever, in whom perforation took place on the 
eighteenth day. 

When the perforation is slowly brought about, the temperature may 
rise at first, and then sink slowly towards death. 

Chart No. 4 shows the four-hour record of fever in the case of a lad 
of eighteen, who was stabbed in the abdomen, and in wjjom— after death 
— a small puncture in the ascending colon was discovered. 

In peritonitis attended with gross disease of the intestine the tem- 
perature is disposed to rise steadily, and then to drop somewhat abruptly 
before death. With actual gangrene of the bowel a high range of fever 
is common, and with profuse diarrhoea a lower range. 

'Chart No. 6 belongs to the case of a woman, aged forty-nine, with a 
growth in the descending colon, and ulceration of the bowel above it 
(there was no perforation). Peritonitis set in where ..the chart begins. 
On the third day a copious diarrhoea began, and its apparent effect upon 
the temperature shows a common condition. ’’ 

In peritonitis due to mischief in the appendix the fever is usually 
high and of the ordinary inflammatory type. Its average range is from 
99® to 102° or 103°. Its duration varies greatly, and a lower range of 
temperature is generally met with in the cases attended by diarrhoea. 

Chart No. 6 is from a case of perityphlitis in a man, aged forty-four, 
in whom the earliest symptom was diarrhcea, and in whoni the bowels 
were kept open throughout by enemas. 

Chart No. 7 is from a case of perityphlitis in a youth of seventeen, 
who was treated with opium, and in whom there was very marked consti- 
pation. 

In peritonitis, starting from the pelvis (with which is included 
puerperal peritonitis), the temperature is rather that of septidtemia. 
Chart Ntp. 8 has been selected as fairly typical. It belongs to the case 
of a man, aged fifty-three, who was attacked by peritonitis on the seventh 
day, after a simple operation for fistula in ano. The trouble began with 
a rigor. The autopsy revealed a general sero-pundent peritonitis with 
septic thrombosis of the pelvic veins. 

In examples of peritonitis following wound of the abdomen, the 
temperature is for the most part fafrly high, running on an average 
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between 99° and 101° to 102°. In two cases from the London Hospital 
series, it remained below normal throughout. Chart No. 9 is selected 
as an example of ah uncomplicated case follo\^dng laparotomy. The 
patient was a woman ^aged fiwenty-six. The ^operation consisted in 
suturing a hydatid cyst to the abdominal wall. A general plastic peri- 
tonitis followed without any visceral complications. 

General condition of the patient . — In the early stages of acute peri- 
tonitis the general condition of the patient is one of prostration due to 
pain and the torment of vomiting ; later, in the event of a gradual 
improvement, these symptoms may give way, or, if the case end badly, 
they will pass into those which mark septic poisoning. In nearly all of 
the graver cases the phenomena of such poisoning predominate, and — 
as already pointed out at the beginning of this article — the patient 
presents the aspect of a poisoned man. 

• The attitude of the body in peritonitis soon becomes characteristic. 
The patient lies upon the back keeping the abdomen immovable, while 
tfie knees are drawn , up and the hands — when not tossing about — are 
kept above the hpad. The flexing of the thighs helps to take some 
tension off the abdominal wall, and the carrying of the hands above the 
head tends to increase the capacity of the thorax. 

• The respirations aje hurried — sometimes even 40 to 60 — are shallow, 
and are almost purely costal. In women especially abdominal respiration 
very nearly ceases. 

Hiccough is not uncommon. It is a very distressing symptom, 
tends to appear late, and often marks a serious feature in the prognosis.-’ 

The skin is dry and hot at first, but later it becomes cold and 

clammy. 1 i • i 

• The patient’s face is pale and pinched {face grippde), the naso-labial 

crease is deepened, the forehead is wrinkled, the expression is ^ one of 
pa^, weariness, and anxiety. The eyes appear sunken and staring, the 
cheeks become hollow, the mouth is usually kept open. The tongue soon 
becomes white and coated, and then very foul, and later is dry and red or 
brown. It may be cracked. Sordes may appear upon the^ teeth in the 
later stages. ‘^Much complaint is made of the horrible taste in the mouth 
and of its dryness. The appetite is lost, but in its place there is a 
terrible and burning thirst, a symptom which is often most distressing. 

The breath is peculiarly offensive. The pulse becomes small, sharp, 
wiry, or thready, and will vary at first from 100 to 120, and later 
will run between 120 and 160. The urine is scanty, conceiitra^d, and 
high-coloured, and usually shows a copious deposit of urates. ictun 
tion may be frequent, or there may be retention ; but both these symptoms^ 
are uncommon. . , 

Headache is often complained of. Sleeplessness is a is ressing 
feature, and is associated with the restlessness which is so common in 
peritonitis. Delirium' is uncommon even in the later stages. An tne 
majority of instances the patient’s intellect remains clear up e as 
Jaundice of slight degree is occasionally observed. ' o 
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The emminoHan of the abdomen, — From the account fdready given 
the state of ^e abdomen, as revealed by examination, may be surmised! 
As meteorism increases, the abdomen becomes inarkedly tympanitic. 
The tympanitic note is more or less general, alt&ough it varies a little 
in degree in different jUrts. The areas of hepatic and splenic dulness 
are curtailed, and the latter may be annulled. If fluid efiusion exists 
dulness becomes — when the peritonitis is general — evident first in the 
loinsl The loin will be dull on percussion up to a certain level ; if the 
patient be turned over to the opposite side the part becomes tympanitic ; 
if he be turned upon the side under examination the area of dulness 
becomes increased. In the sitting posture the whole of the dulness may 
vanish. In localised cases the effusion is limited to a certain area, as in 
perityphlitis ; and its extent can be defined more or less readily by percus- 
sion. Auscultation of the abdomen reveals no sign of any value. It 
^vill be observed that all movements of the intestines have ceased, that 
the respirations are thoracic, and that in excessive meteorism the lungs 
are compressed and the heart displaced upwards. 

III. Clinical vaneties of peritonitis . — As may be img.gined the clinical 
manifestations of acute peritonitis are liable to great variation. This 
must be so if it be remembered that the name “ acute peritonitis ” will 
include, on the one hand, a liiliited trouble due to torsion of the vermiform 
appendix, and on the other such an extensive lesion as will follow a 
large perforation of the stomach. 

Much also depends upon the abruptness and violence of the onset. 
In some examples the patient is apparently in sound health at the mo- 
ment that the peritonitis breaks forth, while in other instances the serous 
inflammation follows upon the later stages of intestinal obstruction, or 
upon such an exhausting disease as typhoid fever. In certain of the 
cases in the latter category the peritonitis is rendered almost unimportant 
in the face of the advancing disease and the evidently desperate position 
of the patient. In many instances of acute intestinal obstruction it is 
hardly possible to say when the peritonitis actually sets in, nor is its 
onset a matter of very great importance. 

In general terms it may be said that most of the ^ases of acute 
peritonitis may be clinically arranged into three classes : i. There are 
cases in which the' onset is very violent, in which shock is profound, 
and in which the patient dies in twenty-four or thirty-six hours with 
symptoms of utter collapse. Such U variety may be illustrated by peri- 
tonitis depending upon the rupture of a large ulcer of the stomach, n- 
There are cases in which the manifestations throughout are those of septic 
poisoning, and in which the patient succumbs not so much to shock or 
•to inflammation as to actual blood-poisoning. This is illustrated by some 
examples of peritonitis following upon strangulated hernia, or by puei - 
peral peritonitis, iii. There are cases in which the trouble is localised, 
in which the local manifestations become prominent and ultimately pi'^' 
dominant, and in which a definite effusion — which commonly becomes 
purulent — can be made out. An example of such a form is provide( 
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by^ an acute' perityphhtic atscess depending upon trouble in the 

appendix. 

PerVmUiA in cAiWww.— Acute peritonitis is always extremely grave 
in infants and young cflildren.* Constipation is somewhat less common 
than in adults. Vonutmg is a less conspicuous feature. Meteorism is 
uiually marked, and fever is high. The child utters a short cry or whine 
No matter how severe the pain there is no loud or long-continued crying. 
Convulsions are not uncommon. ® 

Masked peritonUis. —Fentonitis may run its course and end in 
death, and the symptoms be but very faintly marked, or be equi- 
vocal. This is not uncommon in the old and broken-down. Such 
patients soon sink into an apathetic, typhoid ” condition, complaining 
of little or no pain, and scarcely troubled with vomiting, while motions 
may be passed unconsciously in bed. I have seen such patients pat the 
abdomen to show that there is no tenderness in the region. Meteorism 
in such cases is seldom absent, and the rapidity ^vith which the patient 
breaks up is often remarkable. The tongue soon becomes dry, the pulse 
is uncountab?e, tl)^ extremities become cold, and signs of death become 
rapidly evident. In the subjects of Bright’s disease, and in character- 
istic patients who are saturated with morphia, a like obliteration of 
symptoms may be noted ; the same also may be seen in peritonitis concur- 
ring with pyaemia. Now and then I have seen the same masked form of 
peritonitis follow upon operation in patients who were under middle-age, 
and who were constitutionally healthy. In two of these instances little 
or no pain was conjplained of, and little morphia was called for ; the 
vomiting was quite insignificant, tenderness of the belly was absent, and 
meteorism was scarcely perceptible. The one predominating symptom 
li^as a never-ceasing and extravagant restlessness which appeared to 
wear the patient out, and which ceased only with death about the sixth 
day. 

In a third case there was slight fever and very marked meteorism, 
but no pain and no vomiting. The tongue kept suspiciously foul. Food 
Avas well taken and the bowels acted Avell. Unceasing restlessness was 
the most martted feature. The pulse failed, increasing in rapidity on the 
sixth day ; death took place on the seventh day. 

It may be safely stated that in any form of acute peritonitis extreme 
restlessness is a symptom of very grave import. In those very acute cases 
in which the symptoms of poisoning*are predominant the classical signs 
of peritonitis may be almost lacking.. 

Special forms of peritonitis. — Local peritonitis is well illustrated by 
pontyphlitis (p. 890). Puerperal peritonitis and pelvic peritonitis^ avQ not 
dealt with in this work. [Vide System of Gyncecology, p. 485.] • 

The leading phenomena of perforative peritonitis are discussed in 

sections concemii]g perforation of the stomach, and of the intestine. 
References may also be made to the articles “ Intestinal Obstruction ” 
and “Enteric Fever.’’ 

Course and Termination. — Prognosis. — Acute peritonitis is very 



624 


SYSTEM OF MEDICINE ‘ 


fatal. Amoqg 100 cases from the London Hospital records (p. 610) 
there were seventy deaths and thirty cases of recovery. 

The recoveries will mostly be found among the cases due to trouble 
in the appendix verm,iformi8, among those of ' pelvic peritonitis, and 
those of localised peritonitis in the subdiaphragmatic region. Of the 
thirty examples of recovery in the above-mentioned series of cas% 
sixteen were instances of disease starting in the appendix, and seven 
examples of pelvic peritonitis. 

Other things being equal, peritonitis is most fatal at the two extremes 
of life; namely, in infants and in advanced age. The most fatal forms of 
peritonitis are those which depend upon perforation, upon strangulation 
of the bowel, upon operation, and upon puerperal affection. The mortality 
in all these varieties is very high. 

Lung complications are common in peritonitis. Among the hundred 
cases there were no less than seventeen cited in which pleurisy or pneu- 
monia appeared after the peritonitis had set in. The right side of tl^e 
chest is more commonly affected than the left. 

Of the seventeen cases, seven were in association '^fith peritonitis of 
intestinal origin, six with pelvic peritonitis, and four Avith peritoneal inflam- 
mation following wound. 

As to the time of death in peritonitis, the following is the result of 
an analysis of the seventy cases mentioned : — 

In 33 per cent of the examples death occurred between the fifth and 
the seventh day. In 27 per cent death took place after the seventh 
day; in 20 per cent between the third and fifth day„in 6 per cent within 
forty-eight hours, and in 1 4 per cent within thirty-six hours. It is need- 
less to say that the most rapidly fatal cases are ?n association with per- 
foration of the bowel. Death is very rapid also in some cases of puerperal 
peritonitis. 

Of the cases which ended in recovery there was in some more or less 
complete resolution : in others the peritoneal inflammation became sub- 
acute or even chronic, and in the remainder a definite localised collection 
of pus appeared. 

Examples of cases ending in recovery are provided by Certain forms 
of perityphlitis. 

Diagnosis. — From what has been said already it is evident that acute 
peritonitis does not always follow a peculiar course, and that, if certain 
symptoms are insisted upon as essential to a diagnosis, there may be 
a difficulty in forming a correct opinion. 

In not a few instances the peritonitis appears as a late event 
in the <^urse of typhoid fever or intestinal obstruction, and its mani- 
ifestations are possibly obscured by the symptoms which have pre- 
ceded it. 

In certain conditions, to which allusion has^ been already made 
(p. 623), the clinical manifestations may be masked, and again, imder the 
influence of morphia, some of the characteristic phenomena may he 
^most blotted out. 
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We have seen that a common train of symptoms ushers in most of the 
really acute lesions wthin the abdomen, and that for some Hburs, at least 
it may not be possible to say whether the case be one of renal or hepatic 
colic, of perforation of »the bowel, or of twisting of an ovarian pedicle. 
In a little time, however, differentiating signs ap'^ear, and the diagnosis 
can usually be made within more or less narrow limits, or indeed with 
afJsolute precision. 

It is hardly necessary to dwell upon the differential diagnosis of 
acute muscular rheumatism of the abdominal wall, of acute pleurisy 
or pneumonia, or of certain phases of hysterical mimicry. These affel 
tions are still mentioned by authors as conditions likely to give rise 
to error in diagnosis ; some also add peritoneal haemorrhage and 
diabetic coma. The haemorrhage may produce the symptoms of acute 
peritoneal damage which have been described under the title of 
Peritonism ” (p. 616). 

Two maladies, however, need some consideration in connection with 
the differential diagnosis j namely, colic and intestinal obstruction. 

Colk, — The collection of symptoms known as colic may be illustrated by 
the colic of lead |)oisoning. In acute examples this colic may bear some 
resemblance to peritonitis ^ certain points of distinction, however, have to 
I 40 noticed. The pain in colic is distinctly paroxysmal ; the patient recog- 
nises it as a griping pain, it bends him double, he tends indeed to assume 
a position which is the very opposite of that assumed in peritonitis. 
There is, as a rule, no hypersesthesia of the surface and no tenderness ; 
often, indeed, the pain is relieved by pressure. There might be some 
collapse in severe (jollc, but vomiting is rare. There is no meteorism and 
no fever, although now and then cases of lead colic are met with in 
)irhich there is tenderness of the surface, with inability to bear pressure 
and with fever. Intestinal movements take place in colic, and can often 
be perceived both by the patient and the medical man; the patient 
rolls about, and keeps his hands pressed to his abdomen. There is a 
total absence of the phenomena either of inflammation or of septicaemia. 

I think, however, that sometimes at the outset of peritonitis the pain may 
be in fact th^pain of colic. 

Intestinal (^structimi . — In acute intestinal obstruction the symptoms at 
the onset are those of “ peritonism.” The pain is more of the nature 
of colic ; the patient often enough is bent double. The pain is disposed 
(at first at least) to be paroxysmal. The abdomen is not tender, nor is the 
belly wall rigid and boArd-like. Meteorism appears early. Vomiting is 
an early symptom, is frequent, and very eopious. It often gives a tem- 
porary relief, and in a little while in acute cases the vomitedt matter 
becomes stercoraceous. Abdominal respiration is not inhibited at first.. 
There is no fever. 

Treatment of acute peritonitis. — The following are the principal 
elements in the treatiflent of this affection : — 

(i-) Rest . — Absolute rest in the recumbent position appears to be the 
brst obvious indication. The knees may be flexed over a pillow to lessen 
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the tension on the abdominal and to favour the patient’s instinct 
to assume that posture. The upper part of the chest and the eter- 
restless upper limbs should be protect^ by a woollen jacket, and no 
reasonable restraint offered to the patient’s kiclination to hold the 
hands above the head? This favourite posture, by acting upon the 
lower part of the thoracic wall, assists also in diminishing the tension 
within the abdomen. It is cruel to insist that the hands shall be kept 
beneath the bed-clothes. The misery of restlessness has a natural relief 
in little movements. 

(ii.) Feeding. — The old rule of eighty years ago of giving as little 
food as possible by the mouth cannot be bettered. The stomach is not 
in a state to receive nourishment, and what is taken usually remains 
unutilised and is returned unchanged. The practice of laboriously plying 
the patient with teaspoonfuls of this meat extract or of that recalls the 
legend of the Danaides who spent their energies in pouring water into 
sieves. 

In the matter of feeding tAvo extremes are to be avoided : tHc 
first is the rigid, unreasoning, and often needlessly cruel prohibition of 
food of any kind by the mouth, and the second is*' the reckless and 
intemperate use of ice or iced fluids. 

Thirst is often a most terrible symptom in peritonitis. It is not 
always quite relieved — at first, at any rate — by rectal injections*. The 
patient is ready to give his life for a drop of cold water. If he takes it 
he is sick, but he is much relieved. This little indulgence does nut 
introduce anew the symptom of vomiting. It is there, but it is latent, 
and the drop of cold Avater only makes it evident.^ The patient will 
not die of vomiting, and if a rigid exclusion of all fluid by the mouth 
renders the symptom latent, it does not abolish it. The man would 
sooner vomit than endure his thirst. Very often great relief is given 
by allowing a fairly copious draught of fluid, which is soon rejected, and 
which — as it were by washing out the stomach — leaves the patient for a 
while infinitely comforted. On the other hand, the perpetual sucking of 
ice is as bad as the perpetual teaspoonful of useless jelly or of decom- 
posable meat juice. The filling of the stomach with iced water does 
undoubtedly add to the general depression of the patient, especially when 
A’^omiting has been brought into abeyance by morphia. 

The right course appears to lie between these two extremes. There 
should be no rigid formula except this — let the patient take as little food 
as possible by the mouth. If there be a ragirfg thirst, let him have a 
little ice — and very little suflftces — or a little iced milk and soda-water , 
or if, ascis common, his inclination lie towards something warm, let him 
,.take a few spoonfuls of hot water or of weak tea made hot, or of beef 
tea at a like temperature. It is not the nourishment that is needed, but 
some fluid in the stomach. 

As regards actual feeding — in the usual senhe — that should be 
carried out by rectal injections. The injections should be small m 
amount, should be weak, should be made of some peptonised meat extract 
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or infusion, should be given slowly, and should be of the temperature of 
thrfbody. • 

An injection of two to two and a half ounces of peptoiiised beef tea 
mth half an ounce of brandy appears to answer well, and may be given 
every three or four hours. Thirst is better relieved by an injection of 
half a pint of warm water given alone, than by diluting the nutrient 
enema to that extent. I do not think that nutrient suppositories are so 
well suited for cases of peritonitis as is the ready-made fluid injection. 
Irritability of the rectum may be met to some extent by washing it out 
now and then, and by a weak injection of cocaine. In the more advanced 
cases the sphincter begins to relax as the loss of power progresses, and 
then very usually nothing can be retoined. It is undesirable to vex the 
last hours of a dying man by nutrient enemas simply because it is the 
custom. 

If there be diarrhoea, or if the bowels be acting freely, then rectal 
feeding cannot be adopted ^ but, fortunately, in these cases the vomiting 
is as a rule slight, and fluid and a certain amount of nourishment can be 
taken by the •mouth. It is, perhaps, needless to add that in cases — with 
or without diarrhoea — in which there is no vomiting, all that is given may 
be given by the mouth. 

. Much complaint is often made by parents with peritonitis of the 
horrible state of the mouth. The tongue is dry and stiff, and such sense 
of taste as remains is only capable of perceiving a bitter nastiness. 
Something can be done to relieve this by keeping the teeth brushed, 
by washing the mouth out with a I in 80 carbolic lotion or with a 
mixture of eau d(\ Cologne and water, by directly cleaning the tongue, 
and by keeping it moist with glycerine and water. 

• (iii.) Opium, — Here, again, the old practice appears to be the best. 
Qive as little opium as is possible. In the early stages of acute peritonitis, 
and especially in the perforative forms and in those depending upon 
appendix troubles, morphia in the hypodermic form is absolutely 
necessary. In the worst instances it may certainly avert death from 
shock. Under its influence the patient revives, and the more intense 
symptoms beiome greatly modified. 

Morphia should never become routine practice in peritonitis. It 
masks the symptoms, hinders the natural process of cure, and hampers 
treatment. The indication for it is actual pain, not mere restlessness 
and misery. In the -septic forms iTut very little morphia is called for, 
often none at all. Iflb evil effect in the after-treatment of cases of 
abdominal section has been amply demonstrated. In quite hopeless 
cases there can be no objection to its freer employment, but ift others 
the administration and the dose of the drug must be sanctioned and* 
nieasured by the one symptom, pain. 

I have noticed that in those who are dying of general peritoneal 
sepsis, a greater sense of relief usually follows the hypodermic injection 
of strychnia than of morphia. The strychnia appears to act as a stimulant 
the patient revives for a while and feels more hopeful under it| 
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influence, his meanings cease, his miseries are less unendurable, and for ' 
the twentietfi time he thinks he may get better. 

(iv.) AjpeiiefrUs,~r-M> the beginning of the century the use of 
a^rients was a necessary element in the routine treatment of periton- 
itis. By aperient treatment may be understood the obtaining of an 
action of the bowels by either drugs or enemas. After a certain 
number of years the practice altered, and the dictum went forth tlut 
when any signs of peritonitis were present aperients were to be abso- 
lutely forbidden. 

Within the last few years the more ancient method has been in a 
small degree revived, but it has been revived with very radical modifica- 
tions. To Mr. Lawson Tait the profession is indebted for this return to 
an almost forgotten practice, and, above all, for the employjnent of that 
practice with the now element of discrimination. Mr. Tait’s measure 
has been frequently spoken of as “the treatment of peritonitis by 
aperients,’’ and it has been assumed by some — and probably with dis- 
aster — that a purgative is necessary in every case of peritoneal inflam- 
mation. Mr, Tait’s precise words on this subject are as^»follows: — “I 
have never said that the purgative treatment will cure peritonitis, for 
peritonitis, once it is completely established, is a practically incurable 
disease and almost uniformly * fatal ” ( 16 ). 

It is on this very point that the centre of the position with regard 
to this treatment turns. Aperients can never be adopted in the routine 
treatment of peritonitis. In the larger proportion of cases this measure 
is entirely useless, and in the great series of the septic forms it is more or 
less impracticable. In most of these septic examples .enemas and purges 
of any kind may be administered, but the probability is that the bowels 
will not act at all, and if they do it is more than probable that th« 
treatment will not affect the prognosis in the least, certainly not in the 
patient’s favour. If the aperient could eliminate the fatal poison which 
is circulating in the patient’s system then good might follow, but even 
the most enthusiastic advocates of purging cannot credit their drugs with 
this power. 

No doubt there is within the intestine an amount <sf noxious or 
poisonous matter which remains harmless so long as the viscus retains 
its normal condition, but which may lead to septic symptoms if certain 
changes are induced in the wall of the bowel or possibly in its contents. 
This has been especially shown in Connection with the potentialities of 
the colon bacillus, and it is clear that these noxio'iis elements include not 
only simple chemical substances, but also various micro-organisms and 
their hiSrtful products. It appears to be equally evident that the in- 
fjurious matters within the disordered bowel, within certain possibly 
narrow limits, can be got rid of by the action of aperients. 

The condition in which aperients appear to be especially useful is in 
that called by Olshausen “ pseudo-ileus.” This nanie is applied to certain 
symptoms which are sometimes met with after abdominal operations—^ 
pnd possibly under other circumstances ; and which may certainly lead 
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to actual ^ritonitis. so much the phenomena of any form 

of J)eritoniti8 as of a condition which may precede it. * 

The symptoms are these : — On the second or third day after a not 
necessarily severe abdoAiinal operation the abdomen becomes distended, 
the patient becomes uncomfortable, and complains of “wind.” The 
distension increases; vomiting sets in. At first only the contents of 
the stomach are rejected; very soon the matter becomes bilious, and 
finally there is copious “ coffee grounds ” vomiting, and the vomit may 
present a ficculent odour. The vomiting tends to become worse and worse, 
and is much more copious than is common in peritonitis. The pulse be- 
comes smaller and feebler, the temperature usually sinks, and exhaustion 
increases with alarming rapidity. On the fourth or fifth day after the 
operation the patient may die. At the necropsy the peritoneum may 
be found practically unchanged, or to exhibit so trifling a degree of 
peritonitis as not to account for the symptoms nor for the fatal result. 
Various explanations of this condition have been given. There is no 
doubt that the nervous disturbance which attends any abdominal opera- 
tion leads some degree of intestinal paralysis. This paralysip, 
attended as it is by vaso motor changes in the bowel wall, is favom^abTe 
to the absorption of septic matters from the intestine. The i)aresis may 
be slight and may disappear spontaneously, or it may subside if the 
distension of the bowel can be relieved by the introduction of a rectal 
tube. If it persist it appears to permit of a filtration of septic materials, of 
bacteria, or of their products, through the intestinal wall. These agents 
are readily taken up by the peritoneum and a septicaemia commences. 

Anyhow, it vas pointed out by Mr. Tait, and has been made 
evident to most surgeons who have followed his teaching, that if an 
action of the bowels can bo obtained at the outset of the symptoms, 
Qither by the administration of a purgative or by an enema, the trouble 
in a large proportion of cases passes away and the patient makes a 
good recovery. It cannot be said that this good result follows in all 
cases, and it is evident that the purgative, like the emetic given in 
acute poisoning, can only bring about an arrest of the symptoms within 
certain limita When general peritonitis has once established itself an 
aperient is unavailing. In those septic cases in which diarrhoea occasionally 
sets in this is only too apparent. In some examples of perityphlitis the 
prompt evacuation of the bowels is often attended with the very best 
results. • 

(v.) Blood-letting . — ^This measure of treatment may with advantage 
be more extensively employed. It is no longer likely to be used in the 
unreasoning and mechanical fashion of bygone days. In robitst forms 
uf localised peritonitis blood-letting is attended with admirable results# 
lu perityphlitis, again, the ‘ application of half-a-dozen leeches often acts 
with magical effect. In the older accounts of the treatment of peritonitis 
by bleeding no good Appears to have followed in cases in which the inflam- 
mation was diffused, except, perhaps, in some examples due to injury, 
theoretical grounds this is precisely what would be expected. 

VOL. Ill 2 s 
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(vi.) Operative measures , — These are represented by incision and drain- 
age, with 01^ without irrigation. This treatment must be considered 
as it applies to peritonitis under two entirely different aspects. In one 
series of cases there is vigorous, well-defined kiflammation, the local 
symptoms are marked^ pus is produced and may be considerable in 
amount, and the exudation is more or less clearly localised. Examples 
under this heading are afforded by peritonitis started by mischief in tlie 
vermiform appendix, by many forms of peritonitis within the pelvis and 
in the subphrenic region, and by certain cases of limited inflammation 
following injury or perforation. 

In the other series of cases the peritonitis is diffused, the consti- 
tutional symptoms are more prominent than the local ones, the changes 
in the serous membrane — so far as evidence of inflammation is concerned 
— are comparatively slight, and are out of proportion to the general dis- 
turbance. This form is illustrated by cases in which there is a general 
^ptic intoxication starting from the peritoneum, by peritonitis due to 
perforation or following after strangulated hernia or enteritis, by puer- 
peral peritonitis, and by examples of genuine peritonitis folloAving 
o^mtions upon the abdomen. 

In the first series of cases surgical interference by incision and 
drainage ranks >vith the procedure of evacuating a large abscess. 

In the second series the cut into the abdomen and the subsequent 
flushing out or drainage are to be compared with the washing out of 
the stomach after an active poison has been swallowed. 

In the one case the body has to be rid of the products of a robust 
and possibly limited inflammation ; in the other case ^n attempt has to 
be made to remove from a cavity a poison which has already wrought 
no little harm. The operation in the latter instance is directed not sc^ 
much against an inflammatory outbreak as against a progressive poisoning. 

The operative treatment of suppurative peritonitis, especially when 
the eftusion is localised, has been remarkably successful. Records of the 
operation extend back into the eighteenth century, and all that modern 
surgery can lay claim to is the application of the treatment with greatei* 
boldness, with greater frequency, and with infinitely less delay. 

The operative treatment of general diffused non-tuberculous peri- 
tonitis has little progress to chronicle. When once this diffused peritoneal 
inflammation is well established the possibility of saving life by operation 
is not great. The measure which Las met with most success is repre- 
sented by the opening of the abdomen, by the free evacuation of the 
perito^mil effusion, and finally by the evacuation of the bowel by means 
of a t£.porary faecal fistula established in the small intestine. That 
the bowel should be emptied in the majority of these cases is most 
desirable. Operation to be of service in the acute and diffuse form ot 
peritonitis must be done early. If the gravity of the j^tient's position 
be appreciated, it will be evident that a carefully niade incision into tlio 
abdominal cavity can hardly add to his peril, while on the other hand it 
i^y be the means of saving his life. 



A(i/[/T£ PERIIONITIS OF UNDETERMINED l^^RE 031 

The treatment of perforative peritonitis by operation has b^ome less 
deaerate in proportion as the laparotomy has been performed the earlier. 
There is little to be gained by delay in such cases. 

In peritonitis due tck intestinal obstruction or to puerperal septicaemia, 
the results of operative interference have not so far been very encourag- 
ing. The prognosis will be less gloomy in these two affections when the 
former condition is treated by early exploration, and when the latter is 
prevented by suitable antiseptic precautions. 

Frederick Treves. 
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Acute Peritonitis of Undetermined Nature 


I. Peritonitis associated with erysipelas. — That the various serous 
membranes of the body are occasionally the seat of acute inflammation in 
the course of erysipelas is generally recognised ; and having regard to the 
relationship of these structures to the lymphatic system, and to the 
spread of the virus of the infective process by the lymphatic channels, 
the coexisteifte might perhaps be expected to happen more often than it 
docs. The infrequency of the implication of the peritoneum is perhaps 
explained by the fact that the lymphatics of the abdominal wall do 
not directly communicate with it. 

Excluding from present consideration the cases of peritonitis asso- 
ciated with erysipelas which occur in the puerperal state (see Puerperal 
Peritonitis), and those in the new born {vide infra), authentic records 
exist of the occurrence of peritoneal inflammation secondary to ex- 
tensive erysipelas of the trunk, and more particularly of the abdominal 
parietes (36, 8).i 


^ ^ Dr. Wilks records tlfc case of a child aged two years who died a month after an ex- 

tensive bum of the abdomen. Two days before its death severe symptoms set in, and acute 
pneral peritonitis was found after death. The occasional concurrence of duodenal ulcer with 
oth burns and erysipelas may be remembered in this connection. 
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The clinical histories of such cases, however, give but little evidence of 
symptoms referable to the peritonitis, and sometimes no suspicion of the 
complication has existed, post-mortem examination alone revealing the 
condition of the serous membrane. Painoand tenderness, when present, 
appear to be but slight, and are diflScult to separate from these same 
symptoms due to the erysipelas ; some vomiting has been noted, and a 
fall rather than a rise of temperature has been said to mark the onset of tie 
peritonitis. So far as is known, the condition is always fatal within a very 
few days. After death a general acute peritonitis is found, marked by much 
hyperaemia of the vessels, stickiness of the surface of the membrane, and a 
variable, though inconsiderable, amount of purulent effusion, with flakes 
of fibrinous lymph lying among the slightly adherent intestinal coils. 

Peritonitis in connection with certain eruptive fevers.— 
Ajl^ong the rarer complications and sequels of the exanthems, acute 
p^l^tonitis must be mentioned along with acute pl^isy, pericarditis, and 
in^ftagiti^ with one or more of which it occasionally coexists. Infre- 
|uent as it is, it would seem, like other inflammations of serous mem- 
Drand^ to be met with somewhat oftener in scarlet fever tiian in other 
[naladies of this group, and in this disease it may be independent of 
\ nephritis, or associated with it. In measles and small-pox acute peritonitis 
las been seen, but most exceptionally. In typhus fever it has occurred 
with scarcely greater frequency ; in one case (9) the onset followed a 
cold bath, administered to reduce the temperature, and in another (24) it 
was obviously attributable to the rupture of a splenic infarct, the result 
of endocarditis (21). To the last-mentioned accident, or to dysentery, 
are to be ascribed the rare cases of acute peritonitis which complicate 
relapsing fever. In enteric fever peritonitis is not uncommonly a result of 
intestinal perforation, less often of a ruptured mesenteric gland, and i^ 
sometimes caused, as it would seem, by the passage of septic matter from 
the ulcerated mucous surface through an intact peritoneal coat. Under 
all circumstances the complication is an exceedingly fatal one, though 
recovery is not unknown. For the most part the symptoms are but 
slightly marked, unless the determining factor be perforation of the bowel. 

Among the many sequels of influenza acute peritonitis is to he 
numbered. 

ni. Epidemic peritonitis. — An acute peritonitis has on rare occasions 
been known to prevail in a number of cases so considerable, within a 
time so limited, and over an area so* restricted, as to warrant — at least 
provisionally — the application of the term epidemics 

Excluding the doubtful examples of such a condition reported by 
some" authors as having occurred in the army early in the century, the 
Ijest known account, though in some respects incomplete, is that of 
the outbreak which took place in August and September 1874, at the 
Koyal Victoria Patriotic Asylum for girls at Wandsworth, in the in- 
vestigation of which Dr. Anstie lost his life. Fift^-two cases occurred, 
and of these four were fatal. The outbreak had been preceded by nn 
epidemic of “ catarrhal fever,” and by erysipelas in a few of the children- 
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A ^jareful examination left little doubt that the drinking of rain water 
which had become foul, partly from contamination by sewer gas, was an 
immediate cause. Sucjji are all the facts now known ; no clinical records, 
or records of the post-mortem appearances in theifatal cases, are available. 
It was argued at the time that the catarrhal fever (which was a malady 
aiitacking the respiratory tract, commencing with sore throat, followed by 
an eruption about the lips) was a cause of the erysipelas, and that this 
latter in some unexplained way determined the peritonitis (11). 

Scarcely more complete is an account of an outbreak in the province 
of Ontario, Canada, in the winter of 1886, which is recorded by Dr. 
James Samson. During a period of ten months thirty cases were seen 
within a radius of four or five miles, and of these eleven died, mostly 
within two days. The persons attacked were previously in good health ; 
^ind, in those which recovered, convalescence did not set in for a fortni^t 
from the beginning of the illness. Severe epistaxis was noted in most 
of the cases. 

A very similar epidemic in a neighbouring district was descpbed by 
Dr. Dewar in the* following year. 

IV. Rheumatic peritonitis. — The very existence of the affection is 
disputed by some, and regarded as more than doubtful by many of the 
most recent and highest authorities (7). Until the exact nature of 
rheumatism is itself satisfactorily explained, and the precise range of 
morbid states comprised within this name ascertained, much difference 
of opinion concerning inflammation of the peritoneum as a rheumatic 
manifestation is likely to prevail. On general pounds a rheumatic 
peritonitis would ‘appear to bo highly probable, since inflammation of 
the serous membranes «of the joints and of the pericardium are among 
?hc most frequent “ terms ” of the “ rheumatic series ; somewhat less 
(Jbmmonly a pleurisy, and still more rarely a meningitis are met with in 
the course of an acute rheumatic attack, but fewer still are those cases 
of peritonitis which appear to have had the best claim to be regarded as 
rheumatic (vide references Nos. 27, 33, 30, 35, 13, 26). No explanation 
at present is forthcoming for this remarkable freedom of the peritoneum. 

It is certainly significant that in the greater number of cases recorded 
there was a coexistent pleurisy, and frequently a pericarditis or pneumonia, 
or both \ and the possibility of extension of the inflammation from the 
pleura to the peritoneum must not Jbe lost sight of in determining the 
specificity of the rheuyiatic origin. After excluding all doubtful cases, 
however, there still remain some in which a peritonitis of rapid onset, 
transient duration, and equally rapid disappearance (features "w^ich are 
eminently characteristic of an acute rheumatic course), appeared either 
before well-marked arthritis and other accepted rheumatic phenomena, 
or accompanying them, or after them j such cases seem to justify 
provisionally, at least*-the inclusion of an inflammation of the pentoneum 
among the various manifestations of the rheumatic diathesis. A remark- 
able case is recorded by Martin of a patient who, for nine years, ex- 
hibited almost annually some rheumatic symptoms : articular rheumatisn^ 
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two attacks > pericarditis, two attacks ; muscular rheumatism ; cerebral 
rheumatism (^ic) ; and finally succumbed after two days to an attack 
of peritonitis for which no obvious cause was fougd. 

The symptoms as a Bule are not well marked, and offer no features of 
distinction from acute peritonitis otherwise caused ; the course is rapid, 
and a fatal result, for which the affection of the serous membrane is not 
wholly responsible, is the rule rather than the exception. After subsidence 
of the symptoms they have been known to recur in the course of the 
same rheumatic attack. On autopsy the usual appearances of an acutely 
inflamed peritoneum are observed, together with an effusion which is 
seldom considerable, is generally sero-purulent in character, and contains 
ntdnierous flakes of lymph. No bacteriological examination of the effusion 
has hitherto been recorded, but the obvious characters of the fluid suggest 
tlfe presence of micro-organisms, the source of which remains for the 
present a matter of conjecture. It is permissible to suppose, however, 
in accordance with the views generally accepted, that the microbes 
are derived from the alimentary tract, and gain entrance to the 
peritoneal cavity through the walls of the canal which cei*tain morbid 
changes, induced in this case by the “rheumatic poison,” have made less 
resistiant to their passage. !put it is quite unknown whether the hypo- 
thetical toxic substance acts primarily, by way of the blood-vessels, upon 
the peritoneum, the changes in the intestinal walls proceeding from the 
serous covering towards the mucous — whether, that is, a peritonitis 
primarily toxic subsequently becomes septic — or whether the poison induces 
its effects in the opposite direction, namely, from the mucous outwards to 
the serous layer, damaging the tissues and so permitting the migration of 
the organisms — whether, that is, the peritonitis be yeptic from the first and 
secondary to “ rheumatic changes ” in the viscera. In support of the 
former hypothesis it has been found experimentally that the injection 6f 
chemical irritants into the abdominal cavity of animals may be followed 
by a sero-fibrinous exudation, free at first from organisms, but in which 
organisms have subsequently been found with purulent results ; the 
inflamed coats of the intestines having permitted their pass^e inwards. 

The latter view has been strongly advocated by those observers who 
have ascribed many cases of a localised form of peritonitis, namely, 
perityphlitis, to rheumatic agency. Noting the very large amount of 
lymphoid tissue which enters into the;3tructure of the appendix vermiformis, 
and the close similarity the organ bears in this respect to the tonsils, and 
having regard to the frequency with which acute inflammation of these 
bodies i^ associated with other rheumatic manifestations, they are dis- 
posed to consider a rheumatic appendicitis as bearing the same relation to 
*the underlying constitutional state as does rheumatic tonsillitis, and thus 
to consider the perityphlitis as secondary to the affection of the appendix. 
Should this ultimately prove to be a true explanation, a stronger justifica- 
tion for the existence of a “ rheumatic peritonitis ” will be forthcoming 
than exists at present. Clinically, however, the evidence for rheumatic 
fierityphlitis is far from being complete ; to a great extent it is based on 
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the fact that certain patients, who presented symptoms of appendicitis, 
recovered on treatment by salicylate of soda (37, 4, 31, 52, 10). This 
kind of argument is not quite satisfactory, and is insu^cient to warrant 
a belief that “ gouty perityphlitis is extremely common,” or that, “ in 
other words, pentyphlitis nearly always owns *this origin, and that if 
*11 cases were treated by salicylates at the outset, further troubles and 
surgical procedures would be rare” (17). The frequent recurrence of 
attacks of appendicitis is alleged in support of the hypothesis of a con- 
stitutional (rheumatic) origin for the disease, for which it is said to 
account more satisfactorily than the more mechanical causes to which it 
is usually attributed. 

V. In association with nephritis. — An acute general peritonitis is 
not an uncommon complication of Bright^s disease, whether acute or 
chronic, perhaps more often of the latter, and especially of the chronic 
interstitial variety ; but, as is the case with rheumatism, the peritoneum is 
much less frequently affected than are the pericardium or pleura (19). Infer- 
ences drawn from the statistics of various authors cannot be very precise, 
inasmuch a^no <Jistinction is drawn between the various forms of nephritis 
in regard to the incidence of peritonitis ; but the complication probably 
occurs in about 10 to 12 per cent of all cases of Bright^s disease. 
Occasionally in these cases the peritonitis coexists with a pleurisy or 
pericarditis. 

The symptoms are even more apt to be in abeyance than they are in 
the rheumatic state, and the condition is often unexpectedly discovered 
after death. The elusion is purulent, and a marked absence of injection 
of the serous membrane has been often noticed by Fagge. 

The pathology of, this condition is obscure, but would seem to be 
^allied to that of “ rheumatic peritonitis.” The primary irritant is assumed 
be some toxic material derived from the products of tissue waste which 
the diseased kidneys fail to eliminate, and this, like the rheumatic poison, 
may be supposed to cause a simple peritonitis in the first instance, which 
in time, as organisms invade the serous cavity from the intestines through 
their damaged walls, becomes purulent ; or, since affections of the intes- 
tinal mucoul membrane, even to the extent of ulceration, are known to 
occur in the course of Bright’s disease, the peritonitis may be really 
infective from the first. Extension from the pleura and pericardium may 
explain some cases. Bauer, after observing that peritonitis is “com- 
paratively frequently observed ” in bhronic Bright’s disease, continues 
“Whether this increased tendency to peritoneal inflammation in chronic 
degeneration of the kidneys is to be ascribed to the altered constitution 
of th^ blood, or to the mechanical element of distension of#abundant 
serous infiltration and stagnation of blood due to the presence of th^t 
ascites, cannot yet be determined; for both views there exist reasons for 
and against. We generally find the peritoneum thickened and swollen 
after long-standing ascites ; nevertheless a terminal peiitonixis is more 
frequently met with in cases of Bright’s disease than in dropsy from any 
other cause.” 
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VI. Idlopathio. — ^Included within this group are those cases which, 
though doubtless direetly dependent upon bacterial invasion, are not 
connected with anjr of the more distinctly defined infective processes 
already mentioned; nor, in the complete abselfice of any rheumatic 
symptoms, are yet to be accepted as “ rheumatic ” in character. 
Whether a more precise knowledge of the nature of rheumatism, an^ 
especially of its relation, if any, to “ chill,” will ultimately allow them all 
to be placed in the same category remains to be seen ; but meanwhile 
they offer suflScient clinical characteristics to justify their being placed in 
a group apart, and provisionally desciibed as “idiopathic,” or “primary 
acute peritonitis,” for lack of a more correct name. Two classes of cases 
are hero referred to. 

In the one class adults are the principal sufferers, in the other 
children between the ages of five and twelve years, mostly girls, 
(fifteen out of twenty-five). Of the latter class a most instructive and’ 
complete case is described by Dr. S. West, which proved fatal in five 
days, and was marked by a persistently low temperature. Mr. Watson 
Cheyne has drawn attention to the marked fatality of a(jute inflammation 
of serous membranes characterised by low temperatures and associated 
with streptococcus infection. Mr. Southam’s case of acute suppurative 
peritonitis was apparently idiof^athic. In the recorded cases no cause what- 
ever can be assigned, nor can the determining factor of the bacterial invasion 
of the peritoneum (unless it be by way of the genital tract in some of those 
occurring in women) be recognised, unless it were exposure to cold, 
getting wet, lying face downwards on the damp grass, swallowing iced 
water when overheated, and the like. According to recent observations 
it seems possible for bacteria to migrate through {^he wall of the bowel 
without any obvious lesion, though the very fact of their doing so implies* 
some diminution in the normal resistance of the various tissues concerned/ 
""This supposition would go some way to explain many of the so-called 
idiopathic cases, yet it would still leave unanswered the question, “ What 
determines the greater vulnerability of the coats of the intestine?” — to 
which “ the conditions brought about by chill ” is a possible answer. The 
patients have been almost invariably in perfectly good healtlf previously, 
the first symptoms complained of have generally been referred to the 
abdomen, and, with a few exceptions in which empyema has supervened, 
they have been confined to the same region. The character of the attack 
is most acute and severe, causing death generally within a few days. The 
abdominal pain and tenderness, the vomiting, constipation and meteorisni, 
small quick pulse with anxious countenance, anorexia, thirst and high 
temperature correspond to the ordinary features of acute peritonitis in its 
ffilminant form. 

Such cases are apt to be mistaken during life for peritonitis due to 
perforation of the stomach or intestine, or for acute intestinal obstruction ; 
and, as on necropsy no cause for their occurrence is revealed, their 
diagnosis and their pathogeny are equally obscure. The limitation of the 
symptoms and the restriction of the morbid changes in almost every case 
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to th6 p0ritoii6Uiii, is strikingly in contrEst with those <2^es ElroEdy 
described as rheumatic, and suggest a comparison with those not 
infrequent examples of primary pleurisy, simple and purulent, for which 
no more conclusive cause can* be alleged than “chill.” Dr. Foxwell, 
however, records a case of a man aged fifty, and another of a child aged 
fogr years, both of whom died, and in both after death an acute purulent 
peritonitis was foimd together with some pus in each pleural cavity in 
the man, and a pint of pus in the pericardium of the child. No history 
of rheumatism or of other cause is ^ven. The comparison becomes still 
closer if we include cases of acute primary ascites, such as are occasionally 
described, in which the effusion is wholly serous. Nevertheless, similaritv, 
even if valid, does not furnish an explanation. ‘ * 

In connection with the so-called idiopathic peritonitis, certain observa- 
ti(Mis of Dr. H. P. Hawkins are not to be forgotten. Dr. Hawkins in 
certain cases of this land made microscopic sections of the appendix 
which to the naked eye appeared quite normal. The microscope, how- 
ever, in the cases examined, revealed minute al)scesses in its structure ; 
one of them bjr biyrsting into the peritoneal cavity might set up a peri- 
tonitis, apparently “idiopathic.” 

Laparotomy, with flushing and drainage of the peritoneal cavity, offers 
the best prospect of relief. * 


Peritonitis of the new born. — Peritonitis, as it is met with in the 
new-born infant, occurs both in the acute and in the chronic form. The 
latter is almost always the result of prenatal syphilis, and will be con- 
sidered hereafter. • 

The acute cases owa their origin to two very different causes ; in the 
ofte group, which is becoming much less numerous as more exact precau- 
tions are observed, the infection of the peritoneum follows the absorption 
of septic matter, due to the ligature and separation of the umbilical cord ; 
but Eunge has shown that in the puerperal septicaemia of the new born 
peritonitis is much less common than pleuro-pneumonia ; four cases only 
occurred in fifty-five infants dying of the general disease. Such cases 
are invariabl}^ fatal within a week. Associated with the peiitoneal 
affection, and perhaps secondary to it, an erysipelatous condition of the 
abdominal walls has been met with. 

In the other cases rupture of the colon, especially in the neighbour- 
hood of the sigmoid flexure, has been found, the intestinal lesion being 
attributed to pressure on the distended abdomen during parturition, 
ibis explanation cannot be regarded as satisfactory, for no such condition 
met with in imperforate anus, when the resistance of the mficonium 
fibed bowel would be far greater. A singular case of localised peritonitis, * 
evidently of some duration, and fatal the day after birth, is described by 
^eiierisch ; it was apparently due to perforation of a Meckel's diverti- 
culum, or to non-closure of the opening of the vitelline duct. 

In two cases of infants (6), aged twelve and fourteen days, a fatal 
peritonitis occurred for which no cause could be assigned, unless it were* 
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coexisting intestinal catarrh. The inflammation was circumscribed,^ and 
chiefly in the neighbourhood of the ascending and transverse colon. 

The recognition of this condition during life is not easy ; the evidence 
of abdominal pain and tenderness at Ihis age is very indefinite, and 
vomiting and constipation are less marked than in older children ; more- 
over there is a proneness to cerebral symptoms which obscure <khe 
diagnosis. 

Treatment must be preventive ; the disease once established is fatal. 

W. H. Allchin. 
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Chronic Peritonitis 

Etiology. — The conditions witL. which chrcyiic peritonitis is found 
associated, and which in varying degree may be regarded as causal, may 
conveniently be arranged in two groups : (A) Cases following an acute 
peritoifitis, in the etiology of which their causation is involved. (1^) 
Cases which, from the beginning, have run a chronic course, occasionally 
manifesting acute or subacute outbursts. 

A. As with most other diseases which pass^from an acute into a 
chronic condition, no very definite point can be taken from which to date 
the latter characters. But when on the subsidence of an acute attack 
of peritonitis the temperatuie falls, and pain, tenderness, vomiting 
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anci other characteristic symptoms abate, yet complete recovery does not 
tiike place, and other and in the main less definite symptoms supervene, 
then the case is said tj) become chronic. In an acute case which has 
completed its course, and endea in a total absence of symptoms and in 
restoration to health, the products of the inflammatory process either 
bdfcome broken down and removed by absorption or, as often happens, 
membranes and fibrous adhesions are found as the direct results of the 
acute condition. On examining the abdomen in later years these 
adhesions are often wrongly regarded as evidences of chronic peritonitis — 
the more especially since, as will presently be seen, similar structures do no 
doubt form an important part of the changes brought about by the chronic 
affection. Between the events of an acute or of a chronic peritonitis no 
very distinct line can be drawn, and hence on mere anatomical appear- 
ances cases of the acute disease lapsing into the chronic are likely to be 
counted as more numerous than the clinical histories would actually 
warrant. We must avoid any confusion between the static results of 
past peritonitjjs and the slowly progressive changes of the chronic disease. 

Without doubi the acute cases which are the most likely to pass into 
a chronic state are those in which the affection is circumscribed, and 
especially if there have been several attacks ; the encysted collection of 
inflammatory products giving rise to a slowly spreading inflammation 
which tends to involve the entire serous membrane. It is not infrequent 
even for the most chronic cases to bo marked by temporary exacerbations 
of an acute or subacute character, as if indeed the slowly progressive 
malady were itself an excitant to outbreaks more or less acute. 

What may be ftie immediate irritant determining the chronic inflam- 
ijiation in these cases is not exactly known. The excitants of the acute 
condition from which they have lapsed were certain species of micro- 
organisms, and it is probable that the chronic changes which may sub- 
sequently ensue are due either to the irritation induced by some of the 
inflammatory products, or to such a perversion of the formative nutrition 
of the affected tissues by the acute disease that they no longer maintain 
their normal structural integrity, but follow a course which results in the 
production of those tissue changes which characterise the inflammatory 
process. 

B. The cases which are unattended at their outset by acute symptoms, 
a-lthough these may subsequently arisp in the slow progress of the disease, 
owe their causation to#a number of conditions, some of which are most 
obscure, and none of them clearly understood. They may be provision- 
ally grouped as follows ; — (a) Idiopathic ; (i) Toxic ; (c) Chronic congestion 
of the peritoneal vessels, and prolonged ascites ; Extension of inflamma- 
tion from subjacent structures ; (^) Traumatic ; (/) Associated with new* 
giowths. Such an arrangement is clearly based on no scientific principle, 
but merely on grounds of passing convenience in order to bring under 
a few heads the many conditions which may precede the manifestations of 
the peritoneal aflFection. Clinically it is more important to recognise 
whether the attack be primary or secondary, general or localised, tha^i 
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to establish fr the cause, which indeed is often far to seek, complex or 
inexplicable. 

(a) Idiopathic. — Under this designation — adpiittedly inexact — are in- 
eluded those cases which supervene (a) after exposure to cold and wet, 
fatigue, or to other ill-defined hygienic errors ; {p) those which on rare 
occasions follow certain of the eruptive fevers, especially measles, p^e. 
cursors which very inadequately indicate the true cause ; and (y) those 
for which antecedents still more vague may be alleged as the determining 
factors. 

The late Dr. Habershon (6) may be quoted to show the disbelief of some 
physicians in strictly “idiopathic peritonitis”: — “Although peritonitis is 
spoken of and treated as an idiopathic disease, we do not find that it is 
so ; it is excited by injury to the serous membrane, or by the direct 
propagation of disease ; out of 3752 inspections made at Guy’s Hospital 
during a period of twenty-five years, 501 were instances of peritonitis; 
but we cannot find a single case, thoroughly recorded, in which disease 
could be correctly regarded as existing solely in the seroqs membrane.” 
In marked contrast to these figures are the following f — Tapret found 8 
idiopathic cases out of a total of 24 ; and Vierordt found 15 out of 29 : 
that is, for 23 out of 53 cases no definite cause could be ascertained (16) 
But these statistics are of very partial value as no uniform basis of 
tabulation is pursued j and as knowledge becomes more accurate, the 
tables constructed in successive periods become incomparable. 

As our information grows more precise the limits of this group 
may be reasonably expected to grow narrower, as many of the cases 
herein included, which at present are ascribed to the Uncertain conditions 
just enumerated, will be assigned to their proper cause. Some observer^, 
indeed, are much inclined to question the existence of these cases apart 
from tubercle ; and it may be admitted that, inasmuch as many of them 
end in recovery and post-mortem evidence is wanting, distinctive differ- 
ences are hard to find. 

There is, however, an increasing disposition to admit the existence 
of a true non-tubercular chronic peritonitis, without a cjearly defined 
cause, and comparable to certain cases of pleurisy which run a similar 
course, and are of equally doubtful origin. By far the most of these 
are set down to “ chill ” — cardiac, hepatic, and other visceral diseases 
being carefully excluded. Sir Geprge Johnson has described them as 
“ subinflammatory,” and they certainly are lacking in any very active or 
severe characters. The condition has been met with both in adults (10) 
and in children (12), but apparently with somewhat greater frequency 
among young girls — a circumstance which suggests that the source of 
*the infection may be a vaginitis or vulvitis. Bauer says that “Louis, 
notwithstanding his valuable work, has brought a certain amount of 
confusion into the subject, by making the statement that every case of 
chronic peritonitis is tubercular.” 

The exact pathological significance of a “chill” is far from clear to us; 
if it should prove to be identical with what is now vaguely designated 
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I j^g “ rheumatic,” then the cases here referred to will find their correct 
athogeny. It may be further noted in this connection tfiat in many 
of those hitherto reported the peritoneum was not the only serous 
membrane involved \ th«re was • at the same time a general disposition 
for the fibrous tissues to suffer in a manner '^re are accustomed to 
associate with chronic rheumatic affections, or with the changes due to 
chronic gout. The case of a lad described by Fagge (3) well illustrates 
this : pleura, pericardium, peritoneum, and tunica vaginalis were similarly 
affected with effusion into their cavities and other evidences of chronic 
inflammation, all the viscera being healthy and no signs of tubercle any- 
where. Such facts strongly suggest some general (constitutional) cause, 
for which a parallel may perhaps be found in the well-known liability of 
some persons to suflper from subacute or chronic inflammation of the 
mucous membranes, sometimes one and sometimes another being affected ; 
very pertinent to this was the question asked by Fagge, “ Is there a 
catarrh of the serous memtranes % ” (4). 

Some writers have also been inclined to recognise a liability of the 
fibrous tissues generally to undergo chronic inflammatory changes, without 
special limitation to one organ — a general fibrosis ; if so a chronic peri- 
tonitis characterised by much fibroid overgrowth might originate in that 
way (15)- Whether such a condition exists apart from syphilis is 

doubtful. . . 

During convalescence from a febrile condition a chronic insidious 
peritonitis has been met with. It is perhaps significant that measles, 
which is so potent as an indirect cause of tuberculosis and which, as a 
cause of acute peri^hitis, is much less common than scarlet fever or 
erysipelas supTCi)^ has been noted as the usual precursor of this state. 
Henoch records a case ot a girl aged eleven years in whom such a peri- 
tonitis appeared three months after the specific fever had subsided ; 
complete recovery ultimately followed, after repeated tapping and other 

treatment. 1 j i • 

(b) Toxic, — Rheumatism, Bright’s disease, alcohol, lead, and malaria 
have each been described, in virtue of their toxic character, as causes 
inflammation tf the peritoneum, and it has further been affirmed that 
they produce the effect by way of a sclerosis of the arterioles of the 
peritoneum. Little ground exists for some of these statements. Ihe 
relationship of the two first-named diseases to acute peritonitis has 
already been discussed. As productive of a chronic affection of the 
serous membrane they afe, so far as frequency of occurrence is concerned, 
still less efficient ; a chronic peritonitis of rheumatic origin is ^arcely 
claimed even by the warmest supporters of the rheumatic hypothesis ; 
and this is the more remarkable when the marked changes of a chronic 
character in other serous structures is remembered in this disease. In a 
small percentage of cases in Bright’s disease the post-mortem appearances 
of a chronic c^nge in •the peritoneal structures, both local and general, 

J^ie to be found (9). . i 

It is very difficult to assign to alcohol its precise s are in e pro 
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duction of chronic peritonitis, since its effect on the serous membrane ® 
alone — if any there be — cannot well be ascertained. Like lead and other 
metallic irritants, like phosphorus and even the mineral acids, alcohol 
behaves as a “ tissue poison ” in proporticvi to the degree of concentration 
in which it is exhibited (14). Prominent among the morbid changes 
induced by these agents are the stmctural changes of a chronic in- 
flammatory character in the smaller arteries, and following these may 
come a hyperplasia (fibrosis) of the connective tissue of the parts to 
which they are distributed. Such changes, as we shall see, are among 
those which characterise a chronic peritonitis ; and to this extent alcohol 
may be regarded as capable of exciting such a condition. But the 
serous membrane does not experience the immediate effects of the 
ingested poison as do the mucous membranes of the alimentary canal and 
the liver ; and it does not seem to be as vulnerable as the nervous and 
muscular tissues which are so prone to suffer from the intoxicant. In the 
exceptional cases, therefore, in which a chronic peritonitis is found associated 
with alcoholism, it is practically impossible to say to what extent the 
state is primary and independent of the associated lesions the viscera, 
especially in the liver and kidneys, which of themselves are among the 
causative conditions of the peritoneal change. As a factor in the pro- 
duction of that form of chronic peritonitis known as perihepatitis, Dx. 
Hale White has shown alcohol to be most important ; but even in this 
case it is not clear whether the change in the serous membrane does not 
originate from the underlying liver. [Fide art. “Perihepatitis,” vol. iv] 
No confirmation of the statement that lead is a cause of peritonitis 
appears, after careful inquiry among those who have l?ad large experience 
of the results of this poison, to be forthcoming ; and I can find no cases 
recorded. An almost similar remark may be made concerning malaria; 
though in this case the liability to frequent and even prolonged con- 
gestions of the abdominal viscera might be held to some extent to dispose 
to the existence of a chronic peritoneal inflammation ; thickening of the 
splenic capsule and adhesions between this organ and adjacent structures 
are frequently met with in old cases of malaria. 

(c) Chronic congestion of the peritoneal vessels and prolonged ascites . — 

t sometimes happens that in the course of an ascites, due either to 
iiac or to direct portal obstruction, that symptoms suggestive of a 
mild attack of peritonitis supervene, subsequent to which, perhaps, the 
effusion becomes absorbed (11). Or it may be that post-mortem indica- 
tions of the existence of an inflammatory conditieJn are manifest, together 
with those of a simple serous exudation from venous congestion. It has 
been the custom, probably without sufficient reason, and certainly without 
♦ satisfactory explanation, to speak of such a peritonitis as being caused by 
the ascites. More probable is it that the excitant of the inflammation is 
derived from the liver, which is involved to a greater or less extent in the 
production of the ascites, and has itself undergone considerable change. 
Such cases, therefore, infrequent as they are, probably belong to the 
^group of causes which follows. 
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((/.) Extension from sfuhjacent structures . — The starting-point of a chronic 
peritonitis is not infrequently some morbid change in the parifites or other 
structures covered by the serous membrane. Reference has been already 
made to this as the probable explanation of the peritonitis said to arise 
in connection with the old -standing ascites due' to protracted venous 
congestion. The visceral changes may be the result of injury (to be con- 
sklired under a subsequent heading), or may be of an inflammatory or 
ulcerative character. The effects are far more commonly local than 
aetieral ; and most cases of circumscribed chronic peritonitis owe their 
origin to some primary visceral lesion. 

Certain regions of the abdomen are more likely to be affected than 
others. Of all these the pelvic peritoneum is the most frequently aftccted, 
and here the direct dependence of the inflammation upon the condition 
of the organs is most evident. Next in order of frequency are the hypo- 
chondria and epigastrium, where extensive changes of the diaphragmatic 
peritoneum may be traced to a pleurisy or pericarditis ; a consequence to 
be explained by the close proximity of these structures, and by the direct 
lymphatic connection between the’ several serous cavities. Passing to the 
under surface of tRe liver, the peritonitis may be due to an ulceration 
(not necessarily with perforation) of the stomach, duodenum, gall-bladder 
or. main bile-ducts, and new growths in this situation are a frequent cause 
of the same. Similar lesions of the csecum and appendix, sigmoid and 
other flexures of the colon, and more rarely of other j^rts of the intestinal 
tract, as well as old hernias, may be the determining cause in their 
respective localities j whilst Baginsky considers that an intestinal caUirrh 
may produce similar results. 

Among the causes of certain obscure partial peritoneal inflammations 
m^st marked in the neighbourhood of the colic flexures, Virchow (1) 
has described fsecal accumulations which act as mechanical irritants to 
the bowel, and may become intensified in their effects by pressure, by a 
blow, or by intense peristaltic action. 

Another very interesting form of peritoneal inflammation, chronic m 
course and more or less determined by the condition of ceitaiii of the 
viscera, requiwa special mention. Dr. Hale White (19) has given good 
reasons for regarding the majority of cases of so-called perihepatitis, ot 
partial and complete, as merely a variety of chronic peritonitis, and 
usually accompanied with a splenic capsulitis which is of a similar nature. 
To what extent the liver and spleen immediately determine the penton^ 
affection remains doubtful ; but it is almost invariably associated with 
a granular kidney, and frequently with syphilis, gout, alcoholism, or 

obstructive heart disease. . . . 

(e) TVaWic.— Among the injuries which nmy give rise to a chronic 

peritonitis, repeated paraeentesis is well recognised. Frequen y re 
in its efifect to the immediate neighbourhood of the puncture, i 
times determines a geheral affection, possibly from a lack of strict anti- 
septic precautions. In very rare cases the symptoms date from an inj y, 
such as a kick or a severe squeeze, which may have happened sometime 
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previously. Henoch records such a case in a child which proved fatal ’ 
How far a l&sion of some viscus, rather than a direct injury to the J)eri 
toneum, may have been the actual starting-point of the inflammation will 
generally remain doubtful, and may noi be cleared up by post-mortem 
examination. Long-cdntinued pressure, as from tight-lacing, would seem 
capable of inducing the features of a slow peritonitis, accompanied, it may 
be, by few symptoms during life. Such accidents as the rupture* of 
abscesses, splenic infarcts, or cysts into the abdominal cavity have 
already been mentioned among the occasional causes of acute peri- • 
tonitis ; very seldom are they attended by symptoms which run a chronic 
course throughout. It may be observed that, whatsoever the nature of 
the injury, the effects on the peritoneum are more likely to be local and 
circumscribed than general and diffuse. 

(/) Associated with new growths . — The relationship of peritoneal in- 
flammation to the development of new growths will be treated more 
conveniently in subsequent sections. 

Among the various structural changes determined by the syphilitic 
virus is a widespread fibrous hyperplasia ; and as a part of this process 
the peritoneum may be extensively affected, especia^^lly in infants and 
children the subjects of the congenital disease. Prenatal peritonitis of 
a chronic character is probably always due to syphilis ; but it is usiuil 
to find certain visceral changes, such as cirrhosis, gumma, or even 
lardaceous disease, coexisting with the peritoneal lesion (20). 

The influence of sex and age . — Even after excluding pelvic peritonitis, 
a greater number of subjects of a chronic non-tubercular peritonitis from 
all causes are females ; and, though no age is exempt, it is certainly 
more frequent in the first half of life. The evidence of the malady 
among new-born infants has been already treated of, and the prevalence 
of an acute idiopathic affection in childhood has been described. I^o 
such liability at this second age period obtains in regard to chronic 
peritonitis apart from tubercle ; indeed, of twenty-four cases collected 
by Tapret not one occurred before ten years of age. A consideration of 
the causes just detailed would justify this expectation, for no circum- 
stances peculiar to this age are known to exert any special influences. 

Morbid Anatomy. — The post-mortem appearances in cases of chronic 
l^tonitis exhibit considerable diversity, both in extent and in character 
the entire peritoneum may be involved, or the changes may be strictly 
limited to one or more regions, the rest of the membrane presenting a 
normal appearance. Although there is this \^ry obvious distinction 
between general and local peritonitis, — a distinction of considerable 
symptomatic importance, — the anatomical changes are for the most 
part identical in the two states, and differ only in extent and degree, 
a marked case of general peritonitis no part of the structure may be 
exempt from the inflammatory changes ; and, similarly, when the lesions 
are circumscribed there is scarcely any part which may not be the seat 
of them. Without doubt, however, the chronic manifestations of localised 
peritonitis — other than pelvic — are more commonly restricted to the 
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neighbourhood of the liver, the spleen, of the csecum and appendix, and 
of the pylorus ; in these situations, also, the affection gi'^s the most 
marked evidences of its existence, and hence is most interesting clinically. 
But a peritonitis circumscribed at first may not always remain so; from 
it the inflammatory process may slowly extend hntil the whole of the 
serous membrane may become affected ; or its progress may be marked 
by acute attacks in which, if death occur, both acute and chronic changes 
will be seen side by side. 

A description of the post-mortem appearances met with in the various 
forms of chronic peritonitis falls most conveniently under the fol- 
lowing heads: — (a) The Peritoneum itself; (5) the Adhesions; (c) 
Capsulitis ; the Effusion. 

(a) Pentoneunfi . — The essential changes in the serous membrane itself 
consist in varying degrees of thickening due to the formation of newly- 
developed fibrous tissue, which is characterised by a great tendency 
to contract. Prom this cause the great omentum is frequently much 
increased in bulk, and, unless fixed by adhesions to the lower part of the 
cavity, is retracted towards the upper part of the abdomen, rather oftener 
towards the left side, forming a cord-like structure which occasionally 
appears to be subdivided into several irregular masses. The mesenteries 
are shortened, whereby the intestines are thrown into sharp curves and 
loops, and dragged backwards towards the spine, giving rise to the so-called 
“peritonitis deformans.’^ The membrane itself loses its normal shiny, 
transparent appearance, and is dull and opaque ; but a mere milky opacity, 
with no lack of gloss or lustre, is not to be taken as evidence of inflam- 
mation, for such a» change is apt to ensue after death if the membrane 
become infiltrated with fluid. On its surface small spots may be seen 
resembling tubercle to the naked eye. Microscopical examination, how- 
ever, shows that such is not their nature : nevertheless it is possible that 
such cases, treated by operation, may have been assumed to be tuber- 
culous. Dr. Payne has described similar appearances in a case of cancer. 
The chronic inflammatory process is also marked by a very distinct pig- 
mentation of the membrane and of the adhesions presently to be de- 
scribed. Thefcolour may vary from a faint grayness to absolute blackness, 
and is distributed irregularly in streaks and patches over the entire 
peritoneal surface, parietal and visceral. That chronic venous congestion 
should increase pigmentation is illustrated under like conditions in the 
lung, in ulcers of the skin and otherwise. 

The changes in the^mesenteries and in the peritoneal covering of the 
intestines produce, in long-standing cases, a remarkable shortening in the 
actual len^h of the bowel, as well as a contraction in its diametei — all of 
^hich changes considerably interfere with the normal peristalsis. 

(^) Adhesums , — The inflammatory process, besides producing a 
thickening of the serous membrane, usually develops new material in 
places where none should exist. Whether as a part of an acute attack, 
or in the course of the slowly-developing chronic changes, the inflamma- 
bly products, as regards their solid constituents, primarily consist of (i.) a 
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fibrinous clot^ containing leucocytes and perhaps a few red blood-corpuscles, 
derived from the plasmatic exudation, which is an essential part of the 
inflammation. Into this fibrinous meshwork (the leucocytes and blood 
cells for the most part perishing and breaking up) grow (ii.) processes of 
large nucleated cells, the descendants of the proliferating connective 
tissue corpuscles of the fibrous framework of the normal peritoneum, ai^l 
of those endothelial plates which cover the surface of the membrane and 
have neither disintegrated nor desquamated. The new cell elements from 
these two sources permeate the clot and, gradually giving rise to fibrous 
tissue, thus replace by permanent material the temporary adhesions which 
the plastic lymph at first maintained between opposed surfaces of peri- 
toneum within the inflamed area. The “ organisation ’’ of the inflamma- 
tory product is further effected and established by the growth into these 
adhering bands of extensions from the blood-vessels of the normal mem- 
brane — the adhesions thus becoming constituent tissues of the affected 
part. The extent to which such adhesions may be found offers the 
greatest variety ; from a few fine threads or membranous films easily 
broken down on handling, and occurring only here anjl th6re, they may 
extend to so extensive a formation of cords and bands as to weld the entire 
abdominal contents together into a mass from which the single viscera 
cannot be separated. Or this^extreme condition may be limited to certain 
regions : thus the liver and the diaphragm may be so firmly bound 
together as not to be parted, even with the knife ; or the pyloric region of 
the stomach may be closely attached to the under surface of the liver and 
head of the pancreas ; or the spleen may be embedded in dense fibrous 
tissue which binds the organ to stomach, liver, and abdominal wall in an 
inextricable union ; or again the caecum and its appendix may be involved 
in a mass of similar material. • 

It sometimes happens that the adhesions may be sufficiently con> 
plete in one area to restrict the inflammatory process to that area, and 
thus a general peritonitis may be avoided ; to this extent adhesions may 
be regarded as beneficial in their effects. But far oftener they are a source 
of trouble and even of grave danger. Tending as they do, after the 
fashion of scar-tissue generally, to shrink and contract, th0y may cause 
kinkings and constrictions of the intestine ; or knuckles of the bowel may 
become nipped under fibrous bands, causing acute obstruction. The more 
general and extensive the adhesions, however, the less likely is strangula- 
tion to occur ; nevertheless sometimes, owing to their situation and the 
traction exerted on them by the structures to which they are attached, 
the newly-formed bonds may yield and stretch. Occasionally they lead 
to considerable displacement of the abdominal organs. 

• (c) Capsulitis . — Occurring as a part of a general chronic peritonitis 

are certain special features connected with the liver and spleen. These 
organs may be covered with a white tough jacket of partially organised 
l 3 anph, which may easily be peeled off, leaving the subjacent peritoneum 
intact, if deficient in smoothness and lustre, and the liver substance of 
normal character. Dr. Hale White, who has drawn attention to the con- 
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dition (19), notes the almost invariable association of it with^ granular kid- 
ney \ and often with syphilis, gout, alcohol, and obstructive heart and lung 
disease. Included under the general names perihepatitis or perisplenitis, 
it differs from the true thickerfing of the capsule of these viscera, which is 
frequently seen, especially in the spleen ; patches of this organ may attain 
{^hardness almost cartilaginous, being formed of layers of tissue which have 
been compared to the corneal structure, and are like it non- vascular, while 
the substance of the viscus exhibits some degree of cirrhosis. Such appear- 
iiiiccs may be the only evidences of chronic peritoneal change ; they may 
occur without any adhesions elsewhere or any effusion, and are probably 
set up by some such change as chronic congestion in the organ covered (7), 
rather than a primary affection of the serous membrane. 

A very similar condition is frequently noticed in connection with 
granular contracted kidney, when the thickened capsule is closely fixed by 
old inflammatory material to the adipose and connective tissue in which 
it is embedded. 

Spots of thickening due to the friction induced by tight lacing, and 
resembling those ^een in the pericardium, are of common occurrence any- 
where on surface of the liver and spleen ; ])ut the morbid change shows 
no disposition to spread. 

The effect upon the underlying viscera df a thickening and contraction 
of their serous covering is not unimportant. Freciuently the primary 
cause of the peritonitis affects the parenchyma of the oigan or organs 
lirogressively with the peritoneum ; or the inflammation may extend from 
them to the serous^ membrane : when, however, the latter is primarily 
affected the viscera may suffer secondarily, and for the most part the 
nature of the change consists in the development of an interstitial cirrhosis 
t)y extension from the peritoneum, with atrophy or degeneration of the 
proper tissue of the organ. A corresponding effect on the lung is known 
to follow a chronic pleurisy. 

The effusion in chronic peritonitis exhibits the greatest diversity 
in appearance and in quantity. Sometimes entirely wanting, at other 
times it may amount to many pints ; but it rarely reaches such a quan- 
tity or cause® such a degree of abdominal distension as occurs in simple 
ascites. When the viscera are so matted together as to obliterate 
the peritoneal cavity entirely its complete absence is intelligible, but the 
quantity when present bears no very close relation to the extent of the 
adhesions nor to the duration of the disease, whilst it certainly tends to 
vary in amount from *time to time independently of treatment. How 
far the fluid is free in the abdomen will largely depend on the amount of 
adhesion existing between the coils of intestine, or between t^em and 
the other viscera and parietes ; this may be so slight as to offer nef 
resistance to the ready movement of the fluid, or it may confine the 
effusion to certain regions of the cavity from which it is dislodged with 
difficulty or not at all. Small collections of fluid may be completely 
encysted by the completeness of the limiting structures, and they appear 
^0 be less likely to be absorbed than when the liquid is quite free ; thj 
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density of the walls of these pseudo-cysts and their very restricted 
vascularity doubtless explain this retention. 

In nature and appearance the exudation offers great variety. Pre- 
mising that it is essentially an inflanamatorj product, and not a 
transudation of a seroUs fluid which has escaped from the vessels as 
the result of an increased pressure in the capillaries due to venoijs 
obstruction, it exhibits to a greater or less degree the power of coagu- 
lability ; and, as such, approximates in nature to blood plasma. In some 
cases this power is but very slight, and only the merest threads of fibrin 
are seen ; in others large flakes and clots are met with in the body after 
death, or they quickly form in the fluid which may be drawn off duiing 
life. At one extreme we meet with a clear straw-coloured or citron- 
tinted fluid, at the other extreme with pus ; and between them appear 
all intervening degrees, described by such a term as sero-purulent, and 
dependent on the amount of leucocytes. Owing to the extreme delicacy 
of the new-formed vessels which develop in the adhesions they occasion- 
ally burst; hence blood in variable quantity may become mixed with 
the effusion. Cases have also been recorded in whi(jh, after repeated 
tappings, haemorrhage has taken place between the layers of the newly- 
formed inflammatory tissue, more particularly on the abdominal parietes, 
forming numerous haematomas of varying size. Sometimes the effused 
fluid may be reddish brown or of a greenish tint from the presence of 
biliary pigments. In long-standing cases, or where the effusion is mainly 
purulent, curdy, cheesy masses are found in the cavity. 

The various forms of chronic peritonitis, characterised by the differ- 
ent causal conditions by which they are dctermineci, tend to be associ- 
ated 'with certain of the morbid states here described as occurring in 
the disease as a whole, rather than with others. Thus, in the forin§ 
grouped under the general term “ idiopathic,” the effusion is oftener clear., 
unless it have followed a specific fever, when it becomes sero-purulent, 
the membrane is thickened and the adhesions are fewer. A very 
similar condition obtains in the cases which follow prolonged congestion 
of the abdominal viscera. In the chronic peritonitis resulting from toxic 
states, from injury, and from extension of inflammation frouL the viscera, 
the adhesions are far more numerous ; and in the first of these conditions 
the effusion is more distinctly purulent. The liability to sanguineous 
^effusion has been noticed especially when the peritoneal inflammation is 
associated 'with alcoholic cirrhosis of^ the liver. The peritonitis due to 
syphilis is singularly free from effusion, and the fliost characteristic and 
extreme degrees of ‘‘peritonitis fibrosa” (non-tubercular) come within 
this category ; though, on the other hand, the change may be represented 

a few bands and adhesions only. 

Peritonitis, when strictly circumscribed, is generally chronic, and is 
almost always determined by some morbid condition of immediately 
adjacent structure. The encysted effusion may be ciear, turbid, or puru- 
lent ; and sometimes, owing to breaking down of the retaining adhesions 
and escape of fluid into the peritoneal cavity, a general peritonitis more 
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or^ess acute in character may ensue. When purulent it ha,p been known 
to burrow in various directions, sometimes to great distances behind the 
peritoneum, and even to burst into the intestinal tract or into the 
pleural cavity. The bncysted collections of fluid, by the pressure 
which they exert, may cause displacement or even partial atrophy of 
^scera. 

Signs and Symptoms. — The signs and symptoms of chronic peri- 
tonitis, whatever its cause, will in any individual case be largely con- 
ditioned by the relative proportion of the effusion and of the adhesions. 
Hence arises considerable variety in extent of manifestation, and in 
many cases such obscurity of evidence that the diagnosis may long be 
held in doubt, and finally reached by exclusion only. Even when the 
signs of abdominal mischief are tolerably evident the diagnosis is made 
rather by a consideration of them, and of the history of the case collect- 
ively, than by the presence of any one crucial symptom. Whilst in one 
set of cases the physical signs may be fairly obvious, in others they 
may be scarcely appreciable ; the symptoms that occur with marked 
prominence 01^ patient may be wholly or almost wanting in another ; 
and the exclusion of tuberculosis will always be a difficulty, often a 
difficulty left unsolved. 

The physical signs of the malady are ifeually present to some degree 
and are often well marked, though they are liable to vary as the case 
progresses. The degree of emaciation of the patient largely depends on 
the duration of the disease, the extent of the digestive disturbance, and 
the nature of the ipflammatory process — being greatest as a rule when 
the fluid tends to* be purulent. The skin is generally harsh and dry, 
often it is particularly ^o over the abdomen. When effusion is but slight 
^r wanting the abdomen is sometimes flattened and retracted ; but, as 
fluid accumulates, it presents all degrees of distension especially if 
there be any meteorism, which is frequent enough. The distension, 
unless very excessive, is rarely quite uniform, or even constant in irregu- 
larity ; there may be rather more bulging over the gastric area from a 
retracted thickened omentum, or the most prominent region may be in 
one of the flgftiks ; moreover, as the flatulence varies or the fluid shifts, 
the contour of the abdomen will change likewise. Irregularities of shape 
wiay be equally noticeable when the belly is retracted ; and the move- 
ments of the intestines are frequently visible. Probably the most 
valuable evidence is that obtained *by palpation. A general sense of 
increased and often irregularly-distributed resistance is communicated to 
the hand of the observer ; and at places a feeling of very distinct hard- 
ness, as of nodular but slightly movable lumps; with this therel^is often 
n characteristic and quite peculiar sensation, imperfectly described by the® 
word “doughy”; this is caused by the juxtaposition of distended and 
semi-distended coils of intestine, and firm, resistant tracts of new-formed 
inflammatory tissue and small collections of liquid. When the effusion 
IS considerable, and not encysted, fluctuation and fluid may be perceived ; 
yet in this latter case the evidence of fluid may be very indistinct^ 
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“ Under certain conditions,” says Dr. F. T. Roberts, “ the abdomen yields 
a peculiar feeling of being movable as a whole.” It is occasionally 
possible to demonstrate the existence of adhesions between the viscera 
and abdominal walls by compressing the surface a short distance from the 
suspected region, thereby causing the integuments to become raised up over 
the site of the peritoneal attachments. In rare cases a friction fremitus 
may be detected. On percussion, if the peritoneal cavity be greatry 
distended with fluid, a uniform dull note is obtained ; if not, irregular 
areas of resonance and dulness are to be recognised which correspond to 
the stomach, the intestines, and the inflammatory products, both solid and 
liquid ; as the liquid shifts with the movements and manipulation of the 
bowels the dull regions are constantly changing, and it is common to find 
a resonant flank and a dull flank presently to change places, though, 
unless the fluid be large and the adhesions few or none, such alterations 
may be but little marked on altering the patient’s position. 

Even less uniform than the physical signs are the sym])toms complained 
of by the patient. At first they arc vague and uncertain, coming on 
gradually and insidiously, and seldom in such a manner ^s to»indicate even 
the seat of the malady. When supervening on an acute attack the 
history of the case may suggest the real nature of the disease, but other- 
wise it is likely to remain doubtful for a long time. Ill-defined sensations 
of a dragging character, or other discomforts, now and then amounting to 
actual pain and soreness, may be the first symptoms which are noticed. 
Even as the disease progresses the evidence of pain is most variable ; at 
times and for long periods it may be almost or quite absent, at others 
distressing and severe ; possibly it varies as fresh tracts, of the peritoneum 
become involved or acute exacerbations of the njalady occur. It seems 
pretty certain that the inflammation of a previously healthy serous menf^ 
brane gives rise to more severe pain than when the structure is already 
in a condition of disease. Pain, when present, is often aggravated by 
movement, especially by walking doAvnstairs ; and relief is often felt by 
the firm pressiu’e of a bandage or other support. The abdomen is gener- 
ally tender to the touch, at any rate in places, and at times this may 
even render contact with the bed-clothes unbearable ; but ni^ certainty or 
regularity can be affirmed of this symptom. The temperature may 
remain normal for weeks, or even subnormal, now and then interrupted by 
irregular attacks of pyrexia when the thermometer may register as high 
as 103 ° F. Sooner or later the bodily strength is impaired; and a 
slowly -progressive weakness is notable with disfnclination to exertion. 
The pulse is small and quick, and respiration is apt to be more frequent 
than iionual from the impediment offered by the state of the abdomen 
•The greater number of the symptoms, as might be expected, are con- 
cerned with the digestive function and the alimentary canal. The 
appetite as a rule is poor, though sometimes it is scarcely affected ; but 
the taking of food frequently determines attacks oi colic, which are clue 
to spasmodic contraction of the bowels, hampered as they are in the 
rhythm of their peristalsis by the adhesions. In this way collections 01 
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flatus, the resiJt of arrested digestion, become locked up in sections of 
the* canal, giving rise to pain and discomfort until released.* All degrees 
bf constipation, often amounting to such complete obstruction as to necessi- 
tate operative interfererjce, are produced by the same cause ; the shortened 
bowel may be kinked or twisted, the muscular* coat atrophied by the 
pressure of the thickened peritoneal covering, and bound down here and 
tEere by fibrous bands ; beneath one of these a knuckle of the tube may 
become acutely constricted, and indeed in every way impediment may be 
oftercd to the normal action of the intestine. Vomiting and diarrhoea are 
very occasional in their occurrence. 

The presence of bands of fibrous tissues, the adhesions of the viscera 
to one another and to the parietes, lead to very varied pressure eftects ; thus 
(edema of the lower extremities, thrombosis, or neuralgic pains, may result 
from pressure on the large vessels and nerves in the abdomen ; or jaundice 
fuay follow from compression of the main bile-duct ; or micturition may 
1)C rendered difficult and painful, or the adhesions may bo responsible for 
any intractable dysmenorrhcjca. To remember that abdominal pains, often 
localised, anci in their manifestation simulating gastralgia, gastric ulcers, 
hepatic or even renal colic, may depend upon old adhesions, is of great 
practical importance ; especially as such cases are far from uncommon, 
and not infrequently amenable to treatment. The diagnosis of such 
adhesions, however, is generally difficult, and often to be arrived at by 
exclusion only. There may be little or no history available to suggest 
the effects of a former peritonitis, and the patient’s story may be such as 
to indicate almost certainly the presence of one or other of the morbid 
states mentioned ^ibove ; some one symptom may, however, be wanting 
to complete the diagnosis, and then, unless the possibility or even prob- 
ability of old adhesions be remembered, the case may go unrecognised 
^tnd unrelieved. The abnormal adherence of viscera to one another and 
to the wall of the abdomen might not unreasonably bo supposed to 
interfere with the blood -supply of the organs ; and in this way uterine 
adhesions within the pelvis may explain some cases of menorrhagia. 

The progress of chronic peritonitis is rarely if ever towards recovery. 
The symptoms may abate, but the anatomical conditions for the most 
part remain, to bo a constant source of fresh outbursts of subacute or 
even acute character. When the clinical indications are at all well 
marked the course of the disease is almost always to an unfavourable 
termination, though this may not he reached for several months or even 
for years. The cauilbs of death are usually wasting and exhaustion, 
aggravated in neglected cases by bed-sores, or by a chronic suppuration 
discharging possibly into the bowel, or elsewhere. • 

Diagnosis. — From the clinical features described, their great range oi 
Variability, and oftentimes uncertain character, the diagnosis, as I have 
already said, is frequently difficult; the exclusion of the presence of 
tubercle is doubtful at all times, and often impossible. The evidences of 
the condition which are probably the most conclusive are the peculiar 
‘'appearance and feel of the abdomen. If the peritoneal cavity be full^ 
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distended with fluid even these characteristics may be wanting, and a 
precise diagnosis of the real nature of the state must necessarily remain 
in abeyance. A consideration of the causal conditions which I have fully 
described shows that the history of the case may* sometimes assist in the 
diagnosis, at least so far as to suggest the probability of peritonitis. Even 
in the most experienced hands mistakes are not unlikely, especially jn 
confounding the lumps caused by the inflammatory thickening with 
masses of new growth of sarcomatous or carcinomatous character: the 
abdomen has now and then been opened in the full expectation of finding 
a neoplasm, but only to discover an extreme condition of peritonitis 
fibrosa. 

Prognosis. — No very general statements can be made regarding the 
prognosis of the cases here described. At the best, intervals of relief 
may be hoped for but scarcely promised, and complete spontaneous cure, 
when the symptoms are at all pronounced, is not to be expected. The 
greater gravity of those cases in which suppuration continues has been 
already referred to ; and in marked contrast to these are the cases — not a 
few in number — in which the anatomical evidences gf the disease, of 
which scarce any symptoms were manifested during life, are revealed only 
on post-mortem examination. The injurious mechanical effects of the 
adhesions and bands are but fll compensated, as a rule ; and their results 
are therefore lasting, and constitute an ever-present risk to life by causing 
intestinal obstruction: whilst the less acute phenomena, such as pain, 
chronic suppuration, and digestive failures, tend to serious impairment of 
the general health. One point in regard to the prognosis of those cases 
of chronic peritonitis described by Dr. Hale White which are character- 
ised anatomically by perihepatitis, and clinically by the presence of ascites, 
is the more favourable course they run after tapping than do those ift 
which the dropsy is due to alcoholic cirrhosis without any peritonitis. 
The latter patients, according to this author, hardly ever live sufficiently 
long to permit a second operation, whilst should life be so prolonged as 
to admit of it “ the diagnosis of cirrhosis of the liver is almost certainly 
either completely wrong, or else the patient has something else the matter 
with him in addition to cirrhosis ; and, further, it is highly probable that 
he has some form of chronic peritonitis, of which what is ordinarily called 
perihepatitis is merely a variety” (21). [Vide art. “Perihepatitis,” 
vol. iv.]. 

Treatment. — The main indicatidhs are to remove the inflammatory 
products as far as possible, and to maintain the' general health of the 
patient. The former object can seldom be attained completely. Exten- 
sive fluid effusions should be removed by paracentesis ; and the operation 
•should be repeated without hesitation as often as necessary. When 
the exudation is simply serous permanent relief may be looked for 
after one or two tappings ; but such a result rarely follows if the effusion 
be at all purulent. Efforts may be made to obtain absorption of the 
products by mercurial or other applications to the abdomen ; of these 
inunction with unguentum or oleatum hydrargyri, or linimentum hydrargyn 
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sprinkled on lint, and painting with tincture of iodine, are the most 
usually employed. These measures, however, can seldom be used for a 
Tong time, as they are liable to blister or to produce the effects of 
mercurial poisoning ; arri in my opinion more benefit is to be obtained 
from the free application of a dilute solution of tincture of iodine (one in 
tljree parts of water) night and morning, an application which, as a rule, 
cat! be tolerated for a considerable period. ’ 

The pain and sensations of discomfort, when acute, frequently call for 
treatment ; hot fomentations, either sprinkled with tincture of opium, or 
applied to the abdomen which has been thickly smeared Avith a pigment 
composed of equal parts of extract of belladonna and glycerine, usually 
give relief. Small doses of opium or morphia internally may be necessary 
to subdue the pain which tends, unless checked, to continue, and thereby 
to interfere with the sleep, the appetite, and the general well-being of the 
p’atient. As a rule pressure is well borne, and much benefit and comfort 
follows the wearing of a tightly-adjusted belt or coil of flannel; the 
vague but distressing symptoms comprised within the word “ sinking ” are 
much relieved thereby, probably by counteracting the dragging exerted 
by the peritoneal adhesions, or it may be by emptying the mesenteric 
venous reservoirs. The impunity with which, under proper precautions, 
the abdominal cavity may be opened, warrants the performance of 
laparotomy when the pain is persistent and intolerable, chiefly with a 
view to a separation of adhesions. Even if these have proved too 
extensive for complete division, very distinct relief has been known to 
follow the mere opening of the abdomen, whilst the risks of such a 
procedure are now reduced to a minimum. How far the operation may 
determine the permanenj benefit which, as will be presently seen, frequently 
follows it in cases of tuberculous peritonitis remains uncertain ; we have 
not records sufficient to determine the matter, but at first sight it is not 
likely that such satisfactory results would follow this treatment in non- 
tuberculous cases as in those where the affection is primarily peritoneal ; 
the ^raote causes of the cases now under consideration are scarcely to bo 
influenced by the simple opening of the abdomen. 

One of the most troublesome symptoms is the constipation, which 
may become extreme. Violent purgatives are certainly to be avoided ; 
as a rule the milder vegetable cathartics, such as senna, cascara, and the 
hke, appear to act more satisfactorily than the saline aperients, and from 
time to time these drugs may be supplemented by enemas of castor oil. 
The general health Ihould be sustained, as best it may, by such food 
may combine the most nutriment with the least indigestible residue ; 
hence milk, eggs, cream, cereal foods, soups, and small quantities #f meat, 
should form the staple diet. Syrup of the phosphate or iodide of iron, • 
Easton’s syrup, are among the tonics which may bo given with most 
vantage, together with maltine and cod-liver oil. 

• W. H. Allchin. 
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TUBERCLE. OF THE PERITONEUM 
(tuberculous peritonitis) 

The specific form of new growth called “ tubercle,” which is determined 
by the invasion of the peritoneum by the tubercle^ bacillus, may and 
usually does give rise secondarily to an inflammation of the serous 
membrane — tuberculous peritonitis. The varieties in clinical maai- 
festation and in post-mortem appearances exhibited by the cases copi- 
prised under this name are due mainly to the different degrees and 
extent of the inflammatory process, and to the proportions in which the 
various inflammatory products are formed. At the one extreme the^affet- 
tion consists of gray granulations only, or is associated with so little 
inflammation that the latter is scarcely obvious ; at the ©ther the true 
tuberculous element is so surrounded and embedded in the structural 
results of its own changes and of the accompanying inflammation that it 
can hardly be found. 

It will be more convenient to describe the anatomical conditions met 
with in the disease before discussing the mannel in which it originates, 
and its relation to tuberculosis of other regions. Except so far as con- 
cerns the etiology of this condition, much that has been said in the pre- 
» vious section in respect to the morbid anatomy and symptoms of chronic 
peritonitis is applicable likewise to the present form of peritoneal inflam- 
mation. 

Morbid anatomy. — The simplest appearance* is that presented by 
miliary tubercle of the peritoneum. Scattered over the membrane are rinme- 
^rous small pearly translucent nodules, from the finest perceptible up to 
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the size of a pin s head ; usually discrete, witjgi here and there several 
confluent — the well-known “gray granulations.” There maj^be but very 
fe\v, the entire serosa may be so covered with them as to give a distinctly 
gi-anular feel to the touth, or they may be limited to either the parietal 
or visceral layer, and in the latter situation may* be restricted to areas 
corresponding to tuberculous ulcers of the mucous membrane whence 
they have spread, by direct extension, to the hepatic or splenic cover- 
ings, or to the surface of the pelvic viscera ; or again, if wide-spread, they 
may be most abundant over the diaphragm, the mesenteries and omentum. 
Further examined, it will be seen that each tubercle is frequently situated 
in close connection with a small blood-vessel or lymphatic, upon the wall 
of which it may be said to develop itself ; in other cases it lies on the 
serous membrane itself in the meshes of the vascular network (see article 
“Tuberculosis,” vol. ii. p. 3). 

This process being essentially acute or subacute in its course, 
caseation is seldom to be perceived, and there is either no coincident 
inflammation, or at the most it is represented by a small zone of 
hyperajmia sift*ronyiding each granulation, with points of haemorrhage, 
and perhaps a slight dulness of the normal shining surface of the peri- 
toneum with some desquamation of the endothelium and “ stiekiness ” to 
touch due to the merest film of fibrinous exiidation, sufficient at spots to 
cause the slightest adhesion of adjacent layers. When the tubercles have 
been of long duration there may be a deposit of pigment around them, 
together with a delicate translucent material, the earliest stage of the 
fibroid change. In qiany cases there is an effusion of straw-coloured or 
sanguineous fluid, often amounting to many pints, and differing from the 
scrum of simple ascites, due to portal obstruction by being more or less 
c(Jagulablc ; it often forms a firm jelly after withdrawal. Rarely is the 
exudation sero-purulent in character. The mesenteric glands are enlarged 
n-nd the seat of tuberculous invasion. 

Such are the appearances when limited to the specific tuberculous 
clenmnts of the disease, but just as these “gray granulations” are themselves 
the Structural response to the irritant represented by the tuberele bacillus, 
so in turn the®granulations set up inflammatory changes of varying extent 
in the surrounding membrane. Certain alterations, moreover, occur 
normally in the tubercles themselves, and contribute to the anatomical 
‘i^ppearances which characterise the disease. The most importfint of the 
changes originating from the gra/ granulations and the associated 
inflammation is a development of fibrous tissue ; another consists in the 
caseous degeneration of the new growth, and to some extent of the 
inflammatory products \ and, lastly, an effusion of fluid is a common 
feature of the inflammation. The degrees to which these various morbid 
|nanifestations are present constitute the anatomical differences met with 
in the disease, and mainly determine the clinical varieties. The duration 
the malady is obviously an important factor in determining the extent 
to which these appearances are developed j for while in the acute cases, 
already seen, little more than the tubercles arc formed in those^ 
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which have lasted some the neoplasm is combined with the structural 
alterations, even to the extent of being almost obscured. But besides the 
formation of new tissue (fi^|sDsis) and the degeneration of the tubercles 
(caseation), the perverted ' nutritive processes ‘known as inflammation 
entail, to a greater or less extent) an actual destruction of substance by 
molecular necrosis (ulceration) ; and this condition is frequently met wjjbh 
in chronic tuberculous peritonitis, of which, indeed, it may be a prominent 
feature. Acceding as the fibrous tissue formation or the ulceration pre- 
dominate in the progress of the tuberculous peritonitis, may the disease be 
described as “ fibrous ” or “ ulcerous ” ; but no marked line of separation 
exists between these forms which are mutually connected by all intermediate 
degrees of one or the other condition. In an extreme case of fihrom 
tuherculmis peritoTf^tis the individual tubercles are scarcely to be found, 
embedded as they are in fibrous tissue to the formation of which they 
themselves contribute by their own conversion into that mateiial as one 
of the natural directions in the evolution of the new growth. Tough, 
firm, membranous bands and adhesions are thus formed by which the 
abdominal viscera are matted together and bound to th^ partetes. The in- 
testinal coils are shortened and contracted, and the mesenteries and parietal 
layer are considerably thickened and inextricably involved in the general 
mass. Such a condition is ilot infrequently the final stage of some cases 
of miliary tuberculosis of the peritoneum ; the continued development of 
the bacillus being arrested, the fluid effusion is absorbed, and a general 
fibroid change slowly supervenes. Even the ulcerous form in favourable 
circumstances may occasionally terminate in this way. Where the extent 
of adhesion of the organs is not so extreme, the intestines are frequently 
drawn backwards towards the spine or towards, the right upper region 
of the abdomen. This displacement is owing to the attachment of tBe 
mesentery to the lumbar vertebrae being normally directed obliquely 
downwards towards the right sacro-iliac synchondrosis ; hence when the 
suspending fibres are shortened the intestinal loops are dragged towards 
the right. The similarity of the condition presented by this exterisive 
fibrosis to that induced by the syphilitic virus is noteworthy. 

In the ordinary ulcerous form the tubercles exhibit a gr^hter degree of 
caseation — the other direction in the normal evolution of the neAV 
growth — forming masses of cheesy matter up to the size of a marble, 
together with fibrous bands, and gray granulations recently developed 
and in all stages of degeneration ; abd of no less importance are enlarged 
and caseous mesenteric glands. In this way very considerable masses of 
material are formed which exhibit various degrees of necrosis and breaking 
down, involving in the ulceration the tissues of the organs with which 
• they are in contact, and which they serve to bind together. Between 
contiguous coils of intestine, or between them and the abdominal wall, 
ulcerating areas of this kind may be seen, often establishing communica- 
tion between adjacent knuckles of bowel ; the adhesions forming more or 
less complete loculi, in which are contain^ encysted collections of fluid 0 
a sero-fibrinous or sero-purulent character, or even actual abscess whic 
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may be fsecal. As in other forms of chronic peritonitis th^e is a great 
teiicTency for the new-formed tissue to become pigmented, grayish, or 
almost black. Occasionally in the casC$^ masses small calcareous 
particles are to be met Tv^th. The intestinal walls^ become softened and 
easily tear in handling. It is in assocj|itioi^.with this caseous ulcerating 
variety that the omentum is likely to form large irregular cords, being 
infiltrated in tracts by cheesy tubercle, inflammatory new growth, and 
even encysted collections of exudation. These omental tumours are 
usually situated in the upper region of the abdomen alongt the course of 
the transverse colon, often more marked towards the left side ; l)ut 
occasionally when the omentum is fixed by adhesions the' tumours may 
be found elsewhere, as in the right iliac and lumbar regions ; but the 
lumps formed as above described may occupy the iliac or hypogastric 
regions, or extend into the flanks, until the greater part of the cavity 
appears to be filled by them. Such masses as these are likely to cause 
cedema of the lower extremities, or even of the trunk, by pressure on the 
large veins, or by obstruction of their channel by tuberculous invasion of 
the vessel-wallft an^ consequent thrombosis. 

It is in this class of cases that a very characteristic manifestation of 
the disease is frequently met with ; namely, a development of tubercle, 
with caseation and ulceration, in the connective tissue around the foetal 
remains (urachus, obliterated hypogastric vessels, etc.) connected with the 
umbilicus, at which a discharge frequently takes place through a sinus 
leading from the surface to the necrotic area; and as this again may 
communicate with the^bowel as above described, the mischief may lead to 
the formation of an*umbilical faecal fistula. The integuments around the 
navel are red and cedem^tous. 

• In a small proportion of cases the enlargement and caseous degenera- 
ticoi of the mesenteric and retroperitoneal glands may be so considerable 
as to form large nodular tumours and constitute the predominant mani- 
festation of tuberculosis ; the peritoneal affection being quite subsidiary. 

^ effusion in chronic tuberculous peritonitis is often wanting ; 
inde^, perhaps, it would be more correct to say that this form of 
peritoneal inflammation is usually “ dry.” Some amount of exudation, 
however, is not infrequent, and is generally turbid or blood-stained, or 
even purulent; when this is so, the pyogenetic infection has gained 
entrance to the serous cavity through the intestinal walls which are the 
seat of tuberculous ulceration. In this tendency to be associated with 
pus - formation tubercle* differs markedly from syphilis, although in 
respect to fibroid formation these two chronic infective diseases resemble 
each other. It is not often that the tubercle bacilli are discoverable in 
the effusion, even when the tuberculous nature of the disease is imdoubted. 
There is reason to believe that the germs chiefly remain and propagate 
on the surface of the serous membrane, and are not shed to any great 
extent into the fluid. 

The frequent association of chronic tuberculous peritonitis with 
cirrhosis of the liver has long been noticed. The serous inflammation is 
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secondary in point of time, and is of the fibrous rather than the ulcerous 
variety ; but owing to the Mftal obstruction produced by the change in 
the liver there is a coexisjj^t ascites, and E. Wagner has described a 
curious brownish -yellowj^ colouring of the extei^hal surface of the small 
intestine. The coexisteni^ is^ far more frequent in men and in 
alcoholics. Coexistent tubercle in the spleen is frequently found, and yie 
capsule of the organ is particularly liable to be thickened with tuberculous 
growth. 

A tuberculous peritonitis is very rarely restricted to a small area, 
though the disease may sometimes be strictly confined to the situation of 
tuberculous ulceration of the intestines, adhesions binding adjacent parts 
together and limiting the distribution of the affection ; a similar 
restriction may be found in connection with tubercle as it affects the 
pelvic viscera. 

Pathology. — Immediately determined as this disease is by a specific 
organism — the bacillus tuberculosis — we must now inquire by what 
channels the virus gains access to the peritoneal cavity. 

Tubercle, it must be remembered, is a local affectipn A^hich naturally 
tends to undergo either a fibrous or caseous transformation. In the 
latter condition it may break down, the bacillus - containing debris 
being thereby liable to become diffused throughout the body by the 
vascular or lymph channels, or by direct invasion. By each of these 
routes may the peritoneum be infected. 

The extensive distribution of the gray granulations and their close 
relation to the vessels at once suggest the blood current as the course by 
which in acute miliary tuberculosis the germs reach the serous cavity, 
whatever may be the exact way they originally gained entrance to the 
blood stream. It is as a part, therefore, of a general tuberculosis that the 
peritoneal affection may be met with, although the membrane is less often 
involved than other structures, and frequently escapes even in a wide- 
spread invasion. 

A primary tuberculous peritonitis is of very doubtful existencCi. and 
the disease is probably never limited to the peritoneum, though it rnay 
be confined to the abdomen. Most commonly an erupti(?n of tubercles 
on the abdominal serous membrane is secondary to pulmonary tuber- 
culosis and caseating lymphatic glands in the thorax, the infection being 
conveyed, in all probability, by the lymphatic vessels. In a valuable 
communication on the distribution of tubercle in abdominal tuberculosis, 
based on sixty cases observed during one year at the Children's Hospital, 
Great Ormond Street, by Dr. W. S. Colman, nine cases, or 1 5 per cent, 
are mentioned as presenting gray granulations limited to the parietal 
layer of the peritoneum covering the diaphragm and anterior abdominal 
wall ; in only two of these was there any tubercle in the intestines or 
mesenteric glands, whilst in every one there was advanced caseation of the 
thoracic lym|>hatic glands and pulmonary tuberculosis. 

In tha, caseating ulcerous forms of peritonitis there is a much 
greater frequency of coexisting tuberculous disease of the intestines or 
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mesenteric glands, the chest-lesions being often wanting. ,Dr. Colman 
found seven cases (12 per cent) of this condition, in all of which the 
mesenteric glands were caseating ; in four there was tuberculous ulcera- 
tion of the intestine, bht in dhly one was therp any tubercle in the 
thorax. In such cases the path by which the virus reaches the peri- 
toj^eum is most likely from the intestines by way of the lymphatic vessels 
and glands, often without any lesion of the mucous surface ; or a direct 
invasion of the serous cavity, by the rupture into it of a caseating 
mesenteric or retroperitoneal gland, has been known to occur. Other 
sites of tuberculous disease from which the peritoneum may become 
infected are the vesiculse seminales, the epididymis and testis, the 
Fallopian tubes, and more rarely the vertebrae or the coxo-femoral joint. 
Dr. Osier thinks “ that in 30 to 40 per cent of the cases in women the 
tubes are found affected, usually as a primary lesion from which the peri- 
toneum is infected, less often secondary to the peritoneal affection.” As 
a possible but most exceptional mode by which the bacillus may gain 
entrance to the serous cavity traumatism may be mentioned. 

In connection yith the close association of tuberculous peritonitis in 
its ulcerous form with caseating mesenteric or retroperitoneal glands, it 
may be well to note the comparative frequency with which these organs 
are attacked in all cases of the disease. t>r. Sims Woodhead, of 127 
cases of tuberculosis in children, found these glands involved in 100 
(78*7 per cent), and “in 14 the mesenteric glands only were affected, that 
is, there was no tubercle found in any other part of the body. These 14 
cases were accompanied by neither ulceration nor cicatrisation of the 
intestine, and there was no peritonitis”; the gland -lesion was essen- 
tially primary, a condition which can probably never be affirmed of 
thfj peritoneum. Dr. Colman found tuberculous mesenteric glands in 
66« per cent of his cases, and Dr. Walter Carr, in a series of 120 cases 
of tuberculosis in children, noted the mesenteric glands were affected 
m 65 (54 per cent) ; Carr concludes from post-mortem examination, 
and having regard not so much to the proportionate frequency of casea- 
tioirin particular glands as to the group in which the process is most 
advanced, thalf is, in which the disease began, “ that tuberculous disease 
starts much more frequently in the thorax than in the abdomen, and 
certainly far more often in the thoracic than in the mesenteric glands.” 
He also enters a useful caution against “being misled by the far too 
frequent use of that nyich- abused term ‘consumption of the bowels,’ 
yhich, as employed by the laity, indicates simply marasmus due to 
improper food and very rarely any tuberculous lesion”; on this point 
Professor Allbutt had already spoken in the same sense (6). llie fre- 
quency with which the mesenteric glands may be found affected after 
death very considerably exceeds the occasions on which they may be 
detected as enlarged dijring life ; and Dr. Frederick Taylor’s opinion that 
“ an amount of disease of the mesenteric glands which can -be recognised 
clinically as such — tabes mesenterica — is uncommon as compared with 
recognisable tuberculous ulceration and recognisable peritonitis ” (6), is 
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quite in accordance with general experience. As the chief and primary 
lesion, the glandular affection apart from peritonitis is clinically fare 
whatever be its frequency as a pathological occurrence. Susceptibility df 
these glands is easily understood when their liariDility to irritation from 
even transient intestinal derangement is remembered. Occurring also at 
a period when their activity is at its maximum, and their liability to 
disturbance is presumably greatest, circumstances combine to diminfsh 
their normal resistance to microbic invasion, and to make them a place of 
lodgment and development for such tubercle bacilli as may reach them 
from the alimentary canal, in many cases apparently without perceptible 
lesion of the mucous membrane. Dr. Sidney Martin fed animals on 
tuberculous sputum, and found that the bacilli passed through the 
intestinal walls without any ulceration of them(mfl?e also art. “Tuberculosis,” 
vol. ii. p. 22). Dr. Colman^s statistics (p. 658) tend also in the same 
direction. The germs may remain in the glands for a variable tim'e, 
perhaps without further spread ; or some circumstance may favour their 
dissemination from these glandular foci when the peritoneum, either 
alone or as a part of a more general infection, may ^ecome the seat of 
tuberculous disease. 

When the peritoneal tuberculosis is mainly miliary in character and 
specially involves the parietal layer, one or both pleurae may be 
affected, the disease spreading from one serous membrane to the other. 
In such cases the tubercle appears to be restricted to these structures 
and the glands, and not to invade the viscera ; this has been explained 
by supposing that the inflammatory exudation, thrown out on the surface 
of the membrane, blocks up the stomata and thereby hinders the spread 
of the infection by the lymph channels. Pleurisy developed in this way 
is frequently “dry.” « 

The general conclusions to be drawn from the foregoing observations 
would seem to be that tuberculous disease of the peritoneum is of 
frequent occurrence, whether as a part of a generalised tuberculosis or as 
constituting the predominant manifestation of the disease ; that the peri- 
toneum may become infected from the intestinal canal by direct exteiisg'on 
from tuberculous ulceration of the mucosa, or, as appears probable, with- 
out any recognisable lesion of the intestine, the virus in such cases 
reaching the mesenteric glands, from which the serous membrane may 
become subsequently affected; further, that the disease both of the 
peritoneum and abdominal glands* may be secondary to tubercle in the 
thorax, the channel of infection then being by lymphatics or blood- 
vessels. And a remarkable fact in respect to the association of tuber- 
culous ^peritonitis with tuberculous disease elsewhere is the comparative 
rarity with which tuberculous ulceration of the intestine accompanies the 
peritoneal affection ; and, whilst the intestinal lesion as a rule coexists 
with pulmonary tuberculosis, this latter conditioh seldom accompanies 
the caseating and ulcerous form of peritonitis, though it is often found 
with a miliary tuberculosis of tbe peritoneum. Finally, by whatever 
means and from whatever sources the serous membranes of the chest anc 
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.ibdomen may become affected, the disease, though it may, spread from 
one to the other, rarely does so from them to the viscera. 

The means by which the organism finds admission to the intestinal 
canal, whether by food *such aS milk and meat, or by the swallowing of 
infected sputum from tuberculous lungs, is discussed elsewhere [see article 
‘‘^Tuberculosis,” vol. ii.], as also the conditions which may diminish the 
resisting power of the intestinal mucosa and so favour the invasion of the 
microbe. Among the latter would appear to be an intestinal catarrh or 
;i chronic congestion of the portal area, such as would be caused by 
cirrhosis of the liver ; thus the association of the hepatic affection and 
tuberculous peritonitis already referred to may be explained, or both 
tubercle and cirrhosis may be favoured by alcoholism. 

Such of the remoter causes as can be in any degree recognised are not 
known specially to affect the incidence of the disease on the peritoneum, 
l’)ut are involved in the general etiology of tuberculosis. Overcrowding 
and defective ventilation, rickets and the acute specific diseases, especially 
measles and whooping-cough, are probably the most effective of all such 
factors. It ft v(^y doubtful whether sex affeets the occurrence of the 
disease, although post-mortem records shoAv a preponderance among males, 
especially of the fibrous form ; and as regards the influence of age, it is 
certainly very frequent between the ages o*f three, or four, and twenty 
years, when the tissues of the body approximate more nearly to the 
eml)ryonic type, and may perhaps be presumed to be moi e responsive to 
morbid influences ; though it is far from being restricted to that period 
of life, having been yiet with at an advanced age. On the other hand it 
IS almost unknown under two years of age. Dr. Osier considers it is 
most common betAveen. the ages of twenty and forty. Hereditary pre- 
(Wsposition is certainly not Avell marked. 

• Course, signs and symptoms. — The cases in Avhich the abdominal 
serous membrane is found aftected with tubercle fall into two great 
clinical groups, the acute and the chronic — a distinction Avhich is for the 
mo^ part well maintained, notwithstanding that the disease now and 
tl«(m runs a course that would justify its being placed as intermediary 
between thei^ divisions, and also that many of the chronic cases are 
liable to manifest acute exacerbations from time to time. The signs and 
symptoms are, hoAvever, mainly due to the peritoneal inflammation rather 
than to the actual tubercle Avith Avhich it is associated. 

(a) The acute form . — From the foregoing account of the morbid anatomy 
and pathology of this affection, it is apparent that tubercle of the 
peritoneum, with or AvithoAit any associated peritonitis, may occur as a 
part of a generalised tuberculosis; or it may constitute substantially l^h®^ 
entire disease. Corresponding in great measure to this difteience in 
anatomical distribution are the symptoms manifested, though not entiicly 
Thus in cases of a general dissemination of tubercle, it often— -prob- 
usually — happens that symptoms specially ref era) )le to the abdomen 
are few or wanting, and only evidences of a general febrile disease are 
to be recognised. Likewise in many of those cases where post-morten^ 
VOL. Ill 2 u 
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examination shows the peritoneum to be the seat of an extensive growth of 
tubercle, indications of its presence during life may have been completely 
absent or were overshadowed by the symptoms due to tubercle in othei* 
organs. 

The clinical features of acute general tuberculosis, the frequent absence 
of signs of local affection, the resemblance in many points to enter h; 
fever, and its lapse into the “ typhoid state,” have been fully described 
elsewhere [see article “ Tuberculosis ”] ; it remains here to refer to those 
characters which distinguish the acute disease, so far as may be, when the 
abdominal symptoms predominate. Speaking generally, such symptoms 
are proportionate to the extent of the associated peritonitis, which has 
been above shown not to be an invariable accompaniment of an eruption 
of miliary tubercle. By acute cases are meant those which run a course f)f 
one or two, rarely three months, and for the most part terminate in 
death ; and among such the sole evidence of the abdomen being involved 
may be that derived from the presence of an effusion into the peritoneal 
cavity — the physical signs, that is, of a simple ascites unaccompanied by 
pain or any other local symptoms. In other cases, ofteiuwheh the effusion 
is not so great, pain and tenderness over the abdomen, not necessarily in 
any special region, nor yet constant in position, may constitute a marked 
feature, and may precede the indications of the dropsy. A flatulent 
distension of the intestines, amounting perhaps to a condition of tympanites, 
may be an early symptom, afterwards to be followed by the fluid effusion ; 
this will of itself add largely to the patient’s discomfort and intensify the 
pain, to which also a coexistent dry pleurisy may. contribute. Either 
constipation or diarrhoea may be present, or these stav^es may alternate; 
vomiting has been occasionally noticed. The general manifestations, 
such as malaise, headache, pyrexia of a hectic type (though with H 
very frequent liability for the maximum temperature of the twenty-foin’ 
hours to occur in the early part of the day), loss of appetite, furred or 
dry tongue, thirst, hot dry skin, quick small rapid pulse, progressive} 
emaciation, together with signs of tubercle elsewhere, are among'^the 
symptoms of general tuberculosis ; though they vary considerably in 
extent to which they may predominate over those which *^re referable 
to the abdomen, or be subsidiary to them. As a general rule the onset 
of symptoms is more or less gradual, though often without any history ot 
previous ill health ; and seldom are they so sudden as to suggest enteritis 
or internal strangulation, yet such cases have been reeorded when an 
operation for the relief of the obstruction has revealed an unsuspected 
tuberculous peritonitis (10, 13, 17, 18). Death in such cases is rarely if 
ever attributable to the abdominal lesions, but rather to a progressively 
'deepening typhoid condition ending in coma. 

(6) The chronic form . — This division includes those cases, far more 
numerous than the former, which may last for mai\v months ; they tend, 
as a rule, to end in death, but they are frequently varied by periods m 
which the symptoms subside to a very considerable extent : on the other 
hand they may assume an acute character. 
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Tho marked difference in the structural changes which c^stinguish the 
(i.)* ulcerous caseating and (ii.) fibrous forms respectively, determine to a 
*great degree the differences in physical signs and symptoms which are met 
with in these two classiSs of cases ; between extreme examples of which, 
however, all intervening grades occur. * 

^ (i.) In the chronic caseating and ulcerous form the symptoms come 
on gradually and insidiously. For a period, perhaps, of several months 
the patient has been gradually failing in health, with loss of appetite 
and some wasting, together with an irregular pyrexia — a combination 
of symptoms which, though suggestive of tuberculosis, does not neces- 
sarily indicate the abdomen as being specially the seat of the mischief. 
Soon, however, the patient begins to complain of a feeling of ful- 
ness and of vague uneasiness, now and then amounting to actual pain 
in the belly usually at no special spot, and slight tenderness to touch, 
sometimes best marked about the umbilicus. The abdomen on examina- 
tion is found to be somewhat tumid, chiefly from tympanitic distension ; 
but at the same time an irregularly distributed sense of increased resist- 
ance is perc^ive(J, or it may be that definite evidence of fluid in the 
peritoneal cavity is forthcoming at a comparatively early stage. As the 
disease progresses the diffuse pain and tenderness appreciably increase, 
and an extremely painful sensibility of the §kin to the slightest touch is 
sometimes noticed. The abdomen becomes more and more swollen, in 
marked contrast to the chest and lim])s which emaciate to an extreme 
degree. The integuments are sometimes dry and harsh, sometimes 
soft and oedematous, and over the abdomen arc not infrequently pig- 
mented — the brownish discoloration being very liable to follow the 
use of hot fomentations for the relief of the pain. The superficial 
^ins, especially in the lower zone of the abdomen, are apt to be distended 
and prominent — partly owing to the absorption of the subcutaneous fat 
which reveals them, and partly to actual hindrance to the return of 
blood from obstruction in the abdomen. The amount of exudation in 
thi^form is seldom very considerable, and what there is shifts with 
difficulty on altering the position of the patient ; it is confined with 
varying deg^fees of completeness by adhesions into imperfectly com- 
municating loculi between the coils of intestine or between them and 
the parietes, giving rise to gurgling sensations on palpation. The 
physical signs of fluid, therefore, are rarely complete, and its presence 
is often inferred rather than proved*. It is farther noticeable that the 
amount of fluid varies from time to time very distinctly, now less, now more, 
without obvious cause. Sooner or later a characteristic doughy sensation 
with a sense of fixity of the intestines on manipulation may be detected 
sensations described with difficulty although recognised easily ; and* 
the swelling of the abdomen becomes perceptibly irregular, due in great 
measure to the formation of the omental and other tumours above 
described. It is peculiarly characteristic of these lumps, that they are by 
iio means constant in situation, or at any rate that they are not always 
equally apparent to the observer on inspection or palpation ; the varying^ 
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degree of distension of the intestines with flatus or fsBces, and the irregular 
and shifting distribution of the fluid in the peritoneal cavity, probafily 
explain this phenomenon. Another sign, and one which when present* 
may almost be regarded as diagnostic of tuberculoiis peritonitis, is a red- 
ness and swelling of the integuments around the umbilicus, followed 
sooner or later by a discharge of purulent fluid which may become fsecjJ 
in character. Various pressure -effects may result from the enlarged 
lymphatic glands or the omental tumours, such as pain and oedema in 
the lower extremities ; among exceptional manifestations due to the same 
cause jaundice has been met with, and even a general l)ronzing of the 
skin, as recorded by Dr. Colman, brought about by the pressure of 
swollen glands on the left suprarenal body without implication of its 
structure. 

Passing on to the general symptoms the temperature is very irregular ; 
often remaining for weeks within normal range, it may decline to a daily 
average of 97° F., or even lower; or it may continue for days or weeks at 
an elevation of one to three degrees. In the greater number of cases gastric 
intestinal digestion is very imperfectly performed, as , evidenced by the 
deficient or capricious appetite, the frequent nausea and vomiting, and 
the marked constipation with occasional outbursts of troublesome diarrhcca, 
the motions being ill-smelling and of an unhealthy appearance. The tongue 
is red and irritable or denuded of epithelium. Not infrequently the pati{3nt 
complains of difficulty or even pain in micturition. The pulse is small, 
quick, and soft, and the whole condition of the patient is one of increas- 
ing weakness and exhaustion, preventing any exertion and confining him 
mostly to bed. The face is pinched and drawn, and thare is a progressive 
anaemia, to which is attributable the cedema about the ankles so com- 
monly noticed. Unless the meninges be involved the intellect remaiift 
clear, but the temper is peevish and irritable. Tuberculosis in othor 
organs will necessarily contribute to the sum of the conditions which 
the patient may manifest ; but the abdominal signs Avhen well marked 
often overshadow the chest disease even though this be well advance*! 

Such are the general features and the usual course of an ordiri^y 
case of this class. But the exceptions to this description are many 
Thus pain, instead of being a prominent symptom, may be almost or 
quite absent throughout the whole duration of the disease ; it may recur 
periodically with considerable severity, or at other times may scarcely give 
rise to complaint : the tenderness is probably more usual in its occurrence 
Paroxysms of agonising pain, resembling in character biliary or renal colic, 
have been known to accompany tuberculous enlargement of mesenteric or 
retro-pefitonal glands (1 ). The extent of emaciation and general malnutri- 
' tion will obviously be conditioned largely by the degree to which digestion 
is disturbed and by the coincidence of pulmonary tuberculosis ; in sonic 
cases the wasting, at any rate in the earlier stages of the disease, may he 
less considerable than has been described. 

The clinical course of those cases of tuberculous peritonitis which arc 
^ complicated with a tuberculous pleurisy depend somewhat on wluc^ 


TUBERCLE OF THE PERITONEUM 


^65 

membrane is attacked first. Should it be the pleura the^e will be the 
general signs and symptoms indicative of pleuritic inflammation and 
’exudation, usually on one side, though occasionally on both ; an interest- 
ing case of the latter fionditichi, exceptional in the recovery, is recorded 
by Dr. Finlay. The chest symptoms may almost completely subside 
l^fore the evidence of the peritoneal affection appears, or both may coexist; 
but however this may be, it is the abdominal state which preponderates 
and mainly contributes to the discomfort of the patient, though an attack 
of pleurisy may be the immediate cause of death. When the pleurisy is 
secondary to the peritonitis the former rarely gives rise to prominent 
symptoms ; and the abdominal pain and tenderness with swelling, as 
well as the diarrhoea and vomiting and other gastro-intestinal symptoms 
constitute the main disease. 

AYhen cirrhosis of the liver complicates tuberculous peritonitis, the 
disease, as might be expected, runs a more rapid course. A considerable 
ascites masks the characteristic abdominal features, the effusion frequently 
being haemorrhagic. Pain and even tenderness are less marked, the 
temperature Is otdy sometimes raised above normal, and slight jaundice 
is present. Pleuritic effusion on one or both sides occurs Avith toleral>le 
frequency. 

As a general rule, cases such as are included Avithin this group run 
on for a long time, noAv better, now Avorse ; sometimes even for months 
the patient improves in health, the symptoms abating and the physical 
signs becoming less distinctive ; then again, Avitliout perhaps any apparent 
cause, the condition becomes more acute in character, a fresh effusion of 
fluid takes place associated, probably, Avith a recrudescence of the tubercle, 
or the gastro-intestinal symptoms increase in severity, and the general 
ifiitrition is seriously impaired; meanwhile the caseating and ulcerating pro- 
cesses steadily progress, establishing communications betAveen the intestinal 
coils, coupled, it may be, Avith some suppuration, and a hectic temperature 
or a faecal fistula ; all combining to bring about a fatal result from sheer 
ex^astion and lack of nourishment. In children especially the remis- 
swjfis of symptoms arc conspicuous. Noav and then, however, cases 
are met Avith,*even among those in Avhich the signs and symptoms have 
been tolerably well marked, Avhen the development of the tubercle 
appears to bo checked, the caseating material to be absorbed, and the 
inflammatory products to be converted into a fibrous tissue ; thus there is a 
considerable alteration in the clinical aspect of the case, Avhich then comes 
to correspond to those to be presently described. Owing to this change 
which frequently takes place in the anatomical characters of the disease, 
the post-mortem appearances do not abvays correspond to the indications 
of the physical signs during life ; in this way a A^ery considerable 
*iscites, of the existence of which no doubt could be entertained, might 
disappear, and leave very little trace after death. 

(ii.) The definitely “fibrous” form of tuberculous peritonitis, whether it 
bas been preceded by the acute miliary stage, or has folloAved the 
ulcerous variety just mentioned, or whether, as sometimes happens, it^ 
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tends towards this form from the first, always runs a very chronic course 
and is marked by symptoms which for the most part depend on the 
mechanical interference with the abdominal functions by the overgrowth* 
of fibrous tissue which to a greater or less*degree^binds the intestines and 
viscera into an inseparalble mass. The belly is retracted and flattened over 
the whole or greater part of its area; the costal margin, pubes, aiid 
anterior iliac spines prominently project so as to give a hollowed or so-called 
boat-shaped appearance which is most characteristic ; this shape is brought 
about by the shortened mesenteries and contracted intestines, together 
with, in extreme cases, some contraction of the solid viscera themselves 
under the compression of the shrinking fibrous tissue. Pain and tenderness 
are but slightly marked in such cases, and a persistent and often extreme 
constipation is the symptom most generally complained of. The impaired 
function of the gastro-intestinal tract determines a deteriorated nutrition, 
as shown by the general Avasting of the body, which may be considerable. 
When the fibrosis is more restricted in area, displacement of organs, or 
adhesions of the stomach and intestine, or compression of the latter by 
bands may give rise to the most variable symptoms, dtnong which, 
however, constipation is almost surely prominent, though the general 
nutrition Avill suffer less and emaciation may be wanting. 

Diagnosis. — From the foregoing account it might be supposed that 
tuberculous peritonitis is fairly easy of recognition, but this is oftentimes 
far from the case. Well-marked cases are doubtless diagnosed without 
much difficulty provided a reliable history be obtainable ; but a very large 
proportion of the cases, whether in child or adult, ,are not well marked, 
and the diagnosis may long remain in doubt ; whilst ivow and then iii the 
absence of signs and symptoms during life the existence of the disease is 
first disclosed at the post-mortem examination. • 

Excluding those cases which manifest no abdominal symptoms, aiul 
where the features of a generalised tuberculosis are not specially manifested 
in any one part, and putting aside also those cases where the symptoms 
referable to the chest or cranium so predominate over those ol the 
abdomen that these latter can be scarcely said to exist, .it remaiu^o 
distinguish acute abdominal tuberculosis from chronic tuberculous pmi- 
tonitis of the ulcerous and fibrous varieties. 

The similarity of acute tuberculosis of the peritoneum to enteric 
fever has been already referred to. The malaise and sense of illness, the 
elevation of temperature and the diarrhoea, often with pea-soup stools, are 
features possessed by the two maladies in common ; and the resemblance 
is heightened still further by the occasional existence of a little bronchitis 
and eveSi of headache in the serous affection. The absence of rash, so far 
" as it goes, is in favour of typhoid fever ; whilst the diazo reaction of the 
urine is too uncertain to be of much value. Probably the most trust- 
worthy distinctions are to be found in the limitation of pain and tender- 
ness to the csecal region in enteric fever, and in the temperature curve. 
The progressive rise for the first few days, followed by a persistent uni- 
f-formity for about a fortnight, a course more or less distinctly characteristic 



TUBERCLE OF THE PERITONEUM 


667 

of typhoid fever, is rarely if ever to be seen in acute tuberculosis ; in this 
disease the temperature may be at its maximum within the ^rst few days, 
or the highest point may not be reached for several weeks ; whilst, if 
the chart for any long period be available, a far greater irregularity will 
aenerally be observable in the peritoneal disease* With a careful record 
for a month there should rarely be any doubt, but for a fortnight, or even 
more, the conclusion may be in suspense. Reference has been made in 
tuberculosis to the occasional recurrence of maximum daily temperature in 
the earlier part of the day, and this is seldom the case in typhoid fever. 
Widal’s test (vol. ii. p. 1145) will probably prove very useful in dis- 
tinguishing these diseases. 

For the recognition of chronic tuberculous peritonitis it is desirable to 
keep in mind the descriptions of typical forms such as have been set forth. 
But it is most needful to emphasise the fact that many cases do not conform 
thereto. The irregularity of the course of the disease, the frequent 
intermissions with marked improvement, the exacerbation of symptoms 
for lengthened periods, the degree of illness of the patient, often out of 
proportion t© thg physical signs which may be obscure and far to seek, 
and the prolonged duration of the malady — indefinite as these characters 
may be — are often those alone upon which the diagnosis can be based ; 
and for their appreciation time is re(j[uisite.* 

Certain specific features of the disease may add to the difficulties of 
diagnosis. Thus encysted collections of fluid, with induration and 
matting together of the structures confining it, may simulate ovarian 
cysts, and nothing short of a laparotomy may settle the question ; the 
same may bo said, for the omental tumours which have been frequently 
mistaken for malignant growths of the peritoneum, or oven of the colon or 
•vary, the disturbances of the bowels or extreme constipation favouring 
tjie error. As a rule the position of these masses below the line of 
resonance furnished by the transverse colon should distinguish them from 
hepatic enlargements which lie above that line, and their irregular shape 
shcmld prevent their being mistaken for the spleen, the outline of which, 
^uh its characteristic notch, is usually well preserved in the various 
morbid changes which that organ may undergo. Dr. Osier attributes 
some importance to the frequently prolonged subnonnal temperature of 
many cases of omental tuberculous tumours as a character serving to 
<listinguish them from growths of a malignant nature. 

The diagnostic value of redness*and induration around the umbilicus 
and the discharge of jflis or fiscal matter therefrom has been mentioned. 

The examination of the fluid withdrawn from the abdomen is not 
very helpful. The presence of the B. tuberculosis would be conclusive, 
but they are rarely to be found, and their absence does not exclude^ th® 
existence of tubercle. Inoculation experiments, however, may sometimes 
determine the nature of the disease. 

The distinction Muring life between a tuberculous and a simple 
peritonitis must often remain uncertain, if the existence of the latter con- 
dition be admitted. Now that it is known that a very definite tuber- 
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culous afFectign may subside to a great extent, and leave no indication of 
tubercle, the diagnosis of “simple” cases will be less frequently malle. 
But so far as physical signs are concerned no distinctive difference is to’ 
be expected, since the effusion and inflammatory new growth must give 
rise to the same objective conditions in both groups of cases, whilst the 
history and general clinical course too often furnish but indefinite data i(ff 
a judgment. Valuable information may be derived from the existence of 
tubercle elsewhere but, in the frequent cases in which the new growth is 
restricted to the abdomen, the difficulty of distinction may bo insuperable. 

Prognosis. — Tuberculous peritonitis is certainly not the invariably 
hopeless disease it was once thought to be ; and, although it still deter- 
mines a considerable mortality, the very distinct benefit which folloAvs 
treatment in a large number of cases has largely diminished its hitherto 
fatal character. Moreover, the recognition of the fact that tubercle, in 
a certain proportion of even well-marked cases, tends to its own cure by 
undergoing fibroid transformation has rendered the prognosis more hope- 
ful ; though it is true that the prolonged life may not be a completely 
healthy one, owing to the permanent ill effects brought about by the 
development of fibrous tissue within the abdominal cavity, and the often- 
times grave interference with the free movement of the contained viscera 
As compared to tubercle in other regions, a larger proportion of cases of 
the peritoneal affection tend to improvement, whether spontaneously or 
by treatfnent, than can as yet be affirmed of cerebral or even of thoracic 
tuberculosis. In forecasting the course of a given case, the liability to 
improvement, even for months, with a subsequent ^recurrence of symp- 
toms and fatal result, must not be forgotten. On the other hand, the 
existence of pulmonary tuberculosis, or pleurisy, qr cirrhosis of the liver, 
or tuberculous ulceration of the intestine, would very seriously affect thu 
prognosis. The longer the case has lasted the longer it may last, and 
improvement may take place even in the most unlikely ; a persistent 
diarrhoea is the symptom most to be feared. In proportion to the extent 
of the fibroid change in the tubercle and the absence of caseous degei^ra- 
tion, and particularly of an ulcerous process, the prognosis may be regam^l 
as favourable; but the grounds for anticipating the one oi-^'thc other of 
these conditions are not yet formulated. 

Treatment. — In tuberculous peritonitis, no less than in tuberculosis 
elsewhere, much may be hoped for from such hygienic measures as arc 
comprised in the avoidance of infection by food — milk, meat and meat 
juice — or air, a subject already treated in the article on “Tuberculosis.” 

What has been said in the foregoing section on the medicinal treat- 
nuent of ^chronic peritonitis is equally applicable to the tuberculous, aiul 
‘perhaps with more confidence. Applications to the surface of the ab- 
domen for the relief of pain, and for promoting the absorption of the 
inflammatory products, and drugs for the attendant constipation and the 
maintenance of the general health, are as suitable in the one case as the 
other, the indications for treatment being substantially identical. Spccia 
J)enefit in children has been claimed for the administration of creasotc, 
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whether by the mouth in milk, or combined with cod-liver oil as a daily 

eiie&a (21)- 

• Since 1862, when Sir Spencer Wells opened an abdomen for the 
removal of a supposed ovarian tumour and found a large quantity of 
opalescent fluid and a peritoneum studded with tubercles, a simple 
hiparotomy has been frequently performed for the relief of tuberculous 
peritonitis and often with the same satisfactory result, which in that case 
was cure ; and in the great majority of cases very considerable benefit 
has ensued. A large mass of evidence from all quarters is noAV available, 
which is unanimous in establishing the procedure as not only justifiable, 
but in many cases imperatively called for. 

The variation in the anatomical characters no less than in the clinical 
features of the disease has given rise to some difference of opinion, as 
might reasonably be expected, as to the most suitable cases for operation 
well as concerning certain details of the operation itself ; but all are 
agreed in the benefit which follows its performance. 

That the expression “ cure,"’ as opposed to mere ‘‘ relief,” is in a certain 
proportion of« casgs justifiable, follows not only from the fact that num- 
berless instances are recorded in which well-marked and even severe 


symptoms of tuberculous peritonitis existed and abundant tubercles wore 
disclosed at the operation, and yet recovery from all discomfort and 
absence of further symptoms for many years resulted, but still more con- 
clusively also from the well-authenticated cases recorded l-)y many surgeons 
(2, 10, 13, 19), who have found that on a second laparotomy, performed 
some months later for some other reason, the tubercles, which were but 
too obvious at th <3 first operation and were proved to be such both 
microscopically an& by inoculation, had entirely disappeared. 

• Concerning the operation itself, it would certainly seem that a meie 
tc^pping of the abdomen by an aspirating needle or small trocar is in- 
sufficient ; there must be a considerable opening and a free evacuation 
of any fluid present. Beyond this nothing can be said to be neccssaiy. 
Washing out the peritoneal cavity with sterilised water, warm boracic 
lqf-*on, hot solution of creolin or other disinfectants, dusting with 
iodoform, or •the withdrawal of only a small quantity of fluid and 
injection of camphorated naphthol into the cavity, have all been practise 
and warmly advocated ; but, as experience has shown, with no gieatei 
advantage than is obtained by a simple opening, free drainage and c osuie 
of the wound without flushing or other manipulation. 

A slight rise of tdhiperature has been commonly noticed after the 
laparotomy, lasting some hours or even a day or two; but as a rule re- 
covery from the operation (which has of course been carried out.with all 
antiseptic precautions) is rapid, and improvement in the con ition o e. 
patient is soon apparent. Some reaccumulation of fluid requiring i?vi 
drawal is occasionally met with. , , 

It may sometimes^be necessary to remove certain 
the Fallopian tubes or mesenteric glands, which are extensive y in , 

this apparently can be done without increasing the risk of the operation.^ 
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Every form in which tuberculous peritonitis occurs has been made the 
subject of operative treatment, and with benefit. Undoubtedly the most 
promising cases are those in which there is effusion, whether serous 
seropurulent, or purulent — free or encysted ; and in such cases lapar- 
otomy may almost be' regarded as the only proper treatment. Even in 
the acute cases of peritoneal tubercle accompanied by much ascites die 
procedure may be resorted to, although the result is not altogether so 
satisfactory as in the more chronic forms. Nor does the presence of 
tubercle in the lungs, unless far advanced, offer a contraindication (20) 
temporary benefit at least may be expected. Notwithstanding the risks 
attendant on opening the abdomen when there is little or no effusion, and 

merely a condition of widespread fibrous adhesion among the viscera 

risks due to wounding the bowel or inflicting damage by tearing away 
the adhering bands — yet very marked improvement has been recorded as 
having followed a simple incision through the abdominal wall and closiilg 
up the wound. Operation in such cases, however, is scarcely to be 
undertaken except with a view to relieve intestinal obstruction. 

The statistics compiled by different authors fully justify the recourse 
to operation which with proper precautions is scarcely attended with 
danger. Thus Kdnig collected the records of 131 cases in which 
lapxrotomy had been performed for tuberculous peritonitis, including 1.4 
operated on by himself; of these 120 were women and 11 men; 70 per 
cent being over 20 years of age. In 107 of these the operation was 
satisfactory, being completely so in 84, or 65 per cent; whilst deaths 
directly following the operation only amounted to 3 per cent 
Lindner collected 205 cases, of which 7 ’5 were tatal from the opera- 
tion, the causes being collapse, sepsis, or acute peritonitis. In only 180 
of these was the sex recorded, and of them 11 *3 per cent were malfs. 
Rorsch in 1893 found in 358 cases, the records of which he had collected, 
a mortality of 5 ’5 9 from the operation, and complete recovery in 250, 
being about 7 0 per cent. Less successful results were obtained by Frees, 
who only claimed complete success in 5 of 18 cases treated by himself, 
whilst in 1 2, though no ill effect was attributable to the operation, no bei^ft 
followed. All these patients were females — in some thert were compli- 
cating conditions connected with the uterus or appendages. 

It may be observed that the great preponderance of females in the 
statistics dealing with operation in this affection is to be explained by 
great frequency with which the Fallopian tubes are the seat of tubercle, 
and by the performance of laparotomy in a very IkrgQ number of cases to 
relieve a supposed tumour or cyst connected with the reproductive organs; 
the natvje of the disease only being disclosed by the operation. It is not 
.to be supposed that females are more liable to peritoneal tuberculosis, for 
if there be a difference the reverse would be a truer statement. 

Various are the suppositions to explain the effect of this treatment, 
but it cannot be said that any are wholly satisfactory. The facts clearly 
suggest that peritoneal tubercle is not possessed of great activity o^ 
powers of resistance, and that its natural tendency to obsolescence is 
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1 ojidily facilitated by ’what appear to be but very tritliiig disturbances 
the conditions under which it is developing. Bumm and others 
Lve demonstrated that after a simple laparotomy the gray granulations 
niidergo round cell infiltration and cicatricial changes, with disappearance 
of the epithelioid and giant cell elements of thd tubercle. Kischenski 
'llso showed this to he the case l)y experiments on guinea-pigs. The 
exact determining factor of this change is the point at issiie. The 
< eiicrally credited cause is the removal of the fluid, but it is doubtful if 
diis be the sole cause. With less reason, the admission in the course of 
the operation of air, or of light (14), or of putrefaction bacteria whereby 
to.xalbumins destructive of the tubercle bacillus arc formed (16), have been 
ic'cirded as the causes; and Dr. Duran has recommended, in place of 
laparotomy, simple paracentesis abdominis, withdrawal of tliiid and injec- 
tion into the peritoneal cavity of dry aseptic air. The bacillus tubercu- 
losis being aerobic, the asserted baetcricidal effect of free admission of 
air is not easy to explain ; nor is it likely that in ordinary operations 
cither air or light penetrates very far into the abdominal cavity, although 
direct sunlight is known to attenuate the virulence of the organism of 
tiilierclc, or even to destroy it. Irrigation with antiseptic solution.s seems 
a, moi'o potent means, but it is liy no moans essential to the atUinment 
(vf the desired result. Alm;uin. 
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New Growths of the Peritoneum 

o •’ 

The serous membrane which lines the abdominal cavity, and forms a 
more or less complete covering to the viscera contained therein, is con- 
tinuous by its outer surface with the subperitoneal connective tissue ; in 
amount this tissue varies very considerably in different situations, being 
scarcely present over the surface of such organs as the liver and spleen, 
and very abundant over the posterior regions of the abdomen. Owing to 
this continuity of structure it is undesirable, either clinically or from an 
anatomical standpoint, to attempt to distinguish the new growths wliicli 
are essentially peritoneal from those which are sub- or retroperitoneal m 
position. But neoplasms which originate in the organs placed outside the 
peritoneum — such as the lymphatic glands, the kidneys, the suprarenal 
capsules, or in parietal structures such as the spinal column and trunk 
muscles — are obviously not included within the scope of peritoneal growths 

The histological elements of the peritoneum and its sKbjacent tissue 
are as follows : first, a layer of endothelium ; this is superimposed on a 
more or less distinct basement membrane consisting of a ground substance 
supported by a reticular framework of white and elastic fibres, which 
merges into the underlying areolar tissue ; within the meshes of this 
framework, both retroperitoneal and between the layers of the mescntoiu 
and omental folds, is a very variable quantity of fat cells ; and togethci 
with these are some blood-vessels, plain muscular tissue, nerves, and 
lymphatics, these last communicating by stomata witjj the cavity of the 
serous sac. It is evident that these elements mainly belong to the con- 
nective tissue scries, arid that in consequence the majority of new growtk^ 
will be of this origin ; how far any can be regarded as epithelial in 
character will be presently discussed. In accordance with this funda- 
mental affinity it comes about that the tumours met with seldom consist 
wholly of one tissue, whether fibrous, adipose, plain muscular or sarco- 
matous (cmbryological) ; they commonly present indications of more 
one of these structural elements, and that which preponderates gives the 
name to the growth. 

As compared with the other serous sacs — pleurae and pericardium 
tumours of the peritoneum and subperitoneal tissue are more frecpient . 
but even here they are far from common, and in respect to those of 
malignant character there is much yet to be learnfed. 

Fibroma. — Disseminated fibroid nodules, varying in size from a 
. millet seed to a split pea, are occasionally met with over the peritoneum 
— parietal, mesenteric and visceral. They may be many in number, or 
but two or three. Not unfrequently they represent tuberculous granuhi- 
tions which have undergone fibrous involution ; but some may be 
new growths of fibrous tissue. “The fibromata merge,” says 
Anderson, “ on the one hand into the lipomata, on the other into t le 
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nvomata ; and it is probable that many of the older reports of fibrous 
umours really refer to myomata. Purely fibrous growths may, however, 
levelop in the subperitoneal tissue, or may have arisen in the first instance 
rom the symphysis pulfis, or athcr parts of the fibrous tissues of the 
ibdominal pelvic wall, and have become detached Into the subperitoneal 
nl^rspaces (3). Pure fibromata have seldom been known to attain any 
considerable size, and when small give rise to no symptoms leading to 
,heir detection during life. 

Lipoma. Fibro-llpoma. — Localised overgro’wths of adipose tissue — 
frequently with some relative excess of fi})rous tissue — arc among the 
most frequent of peritoneal and retroperitoneal neoplasms. The con- 
ditions determining their origin are quite unknown, but they seem to l)e 
distinct from those which lead to that diffuse development of fat which 
we know as general obesity. These growths are of far more frequent 
occurrence in women than in men, in the proportion of 25 to IG (1); 
Avith rare exceptions they have been met with in adults only. 

The subseK)us ^dipose tissue in the neighl)Ourhood of the kidneys and 
iliac fossa — with a slightly greater frequency on the right side — is the 
usual situation from which these tumours spring, and the majority of 
them continue to be retroperitoneal ; from this position, however, while 
retaining more or less completely a connection with the seat of origin, 
they may penetrate between the layers of the omentum or mesentery. 
More rarely definite tumours of this nature originate in the subperitoneal 
tissue of the mesenteric or omental folds, where a general fatty over- 
growth in varying* degree is frequently observed. Mr. Treves (24) 
lecords a case of a lij|oma weighing lbs. which he removed from 

between the layers of the broad ligament, a very exceptional position, 
.wl one where adipose tissue is rarely if ever seen, even in extreme obesity. 
Two similar cases have been met with on post-mortem examination. To 
he included within this category are the fatty tumours which correspond 
Avith extremely enlarged appendices cpiploicae. Springing from extremely 
^"Ig^der or broadly sessile attachments, they have been met with com- 
pletely detached and lying free in the serous sac, although it is very 
doubtful whether the separation occurred long before death. 

An exceedingly interesting and, from a surgical point of view, most 
uiiportant group of subperitoneal lipomata are those which extend outside 
the abdominal cavity at the inguinal oV femoral rings or in the linca alba, 
whore they closely simrflate omental herniae. They have been known to 
attain enormous size and a weight of many pounds ; and containing, as 
they frequently do, more or less extensive prolongations of the peritoneum, 
they may, even when very small, be the cause of pain, vomiting, and 
other symptoms which are relieved by their removal. 

The greater number of cases have been met with between the ages of 
thirty and fifty ; but* children or indeed infants are not wholly free. 
Ltibert records the removal of a fatty tumour which occupied the left side 
of the abdomen and had grown with the growth of the patient since it 
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was first npticed at the age of six months ; and Lanwers records one 
removed at the age of seven years, from a child in whom it had heeii 
recognised since a fortnight after birth \ its weight was 6 lbs., almost a 
third of the total weight of the child, after Cts removal. Cima has 
recently described another in an infant aged twenty-two months. 

It is rare to find more than one of these growths, although the jo- 
existence of several is not entirely unknown (10). As the masses are 
often multilobed, the portions being partially separated, it is possible that 
some of the largest of these tumours have been formed by a fusion of 
several at first distinct. 

There is great variation in their size which, so far as the clinical 
histories show, is not always proportionate to their recognised duration. 
Several have been recorded weighing upwards of 55 lbs. Masses of 
this bulk have appeared to fill the abdominal cavity completely, displacing 
the intestines to the sides ; if, however, the mass have originated behind 
the peritoneum, either in the perirenal tissues or at the root of the 
mesentery, some part of the colon, usually the ascending or descending, 
may be stretched over the front of the tumour. Tfiis w not the case 
when the growth is developed in the omentum or mesentery. 

In structure these growths exhibit much difference in the relatne 
proportions of the connecti\ie tissue and fat cells of which they are com- 
posed, the former material sometimes being very considerably in excess. 
As a rule, being less vascular, they are firmer and paler than healthy sub- 
cutaneous adipose tissue ; the perirenal fat, it may be observed, normally 
tends somewhat in the same direction. 

The majority of tumours of this class, however, exhibit a greater 01 
less proportion of other material ; thus besides the fibroid tissue, mucoid 
or myxomatous tissue is of frequent occurrence, so that a myxo-liponia#is 
almost as common as a pure lipoma. Cartilage has very rarely been 
found in association with a fibro-lipoma. Areas of calcareous degenein- 
tion — that frequent sequence of fatty change — are sometimes seen, and 
even true bone — osteo-lipoma. It is possible, however, that these last are 

to be regarded as fcetal inclusions in which the other tissues have 
gone fatty change, rather than true lipomata in which bone^-has developed 
itself. Sometimes certain parts of the mass exhibit all the microscopic 
appearances of sarcoma which is both histologically and genetically a 
term of the connective tissue series. Whilst some exhibit a very con- 
siderable degree of capsulation, arfd are “shelled out” with compara- 
tive facility, others blend in their attachmeihs with the subseroiis 
adipose tissue from which they spring, and are marked off by no definite 
limits. « 

The physical signs of these tumours and the symptoms to which they 
give rise are seldom very distinctive, and their nature is rarely diagnosed. 
Usually they have been mistaken for ascites, or for ovarian cystic 
tumours ; and paracentesis abdominis has been fre*quently performed foi 
their relief without result. Nor is the error to be wondered at. When 
of large size and distending the abdomen from pelvis to thorax, chiefly 
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in an antero-posterior direction rather than laterally, their §oft doughy 
feel with an indistinct sense of fluctuation may easily be confounded with 
fluid, either encysted or free. If there be resonance in one or both flanks 
the signs of ovarian cystf are clesely simulated, whilst, should the flanks 
be dull, the condition might Tdo explained by a Ihrge collection of free 
peritoneal fluid. When there is an area of resonance in front of the 
mass, due to an adherent colon, and dulness reaches into one flank, the 
crrowth may wjth reason be considered as connected with the kidney, 
from the adipose tissue around which organ it may have developed. The 
smaller growths are freely movable, for the most part painless, and give 
rise to no symptoms ; and even with the largest masses little beyond a 
sense of fulness and weight is complained of. Some compression of the 
mesenteric and other vessels may be induced by the growth, and even 
ascites subsequent thereto has been noticed ; but there is very seldom any 
peritonitis. As a rule the patients are in fairly good general health and 
well nourished ; but in cases attended with much emaciation a diagnosis 
of malignant disease has been made, and any attempt at relief by operation 
refused on this? gregmd. When the tumours have undergone myxomatous 
change, and still more when the fatty growth is complicated ^vith sarcoma, 
the masses tend to grow with considerable rapidity and to interfere the 
more with the general nutrition of the patfent ; so that a diagnosis of 
malignancy is increasingly probable (18). The surface of the mass is 
usually smooth, though sometimes it is deeply lobulated ; it is ljut little 
tender on handling, if at all. When of considerable size symptoms due 
to pressure on the intfjstinal canal or on the bladder, or to interference 
with the free actioq«of the diaphragm, may arise and attain to a severe 
degree \ more often ced^ma of the lower limbs occurs, sometimes most 
mt%*kcd on the side from which the tumour sprang. 

• The data on which a diagnofiiii may be made is to be gathered from 
the foregoing description of the signs and symptoms. The difficulty is 
much greater in women, owing to close resemblance of these masses to 
growths in connection with the pelvic generative organs. 

^ Although in the main of a simple kind the prognosis of these growths 
is far from beihg very favourable unless recognised and removed while of 
small size. The comparatively slight risk of a laparotomy nowadays will 
doubtless permit us to obtain better results than hitherto, since in most 
of the recorded cases the tumours have been regarded as too large and too 
formidable for operation ^ or, when this has been attempted, their large 
mea of attachment has ^frequently prevented any successful interference. 
Of the 42 cases collected by Prof. Adami (1), in 26 “the tumour Avas 
removed wholly or almost wholly. In 12, or 46*1 per cent, thc^ ope^- 
tion was successful.” The same writer draws especial attention to the 
clanger due to the position of the colon in front of the tumour, and “as a 
consequence unless gr^t care be taken in the removal, the blood-supply 
^f this portion of tS intestine is cut off and gangrene or necrose 
inflammation ensues, which seems to have been the history in most of the 
fatal cases.” 
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Fibro-m,voma. Myoma. — Eare cases of new growth originating in 
the retroperitoneal tissue and composed of fibrous tissue with a variable 
amount of plain muscular fibre cells, have been placed on record. They 
correspond in structure to the frequently* occurrfiig fibro-myomata of the 
uterus, and with this otgan some of those which extend into the peritoneal 
cavity are primarily connected, retaining their covering of serous mejiv 
brank In a few situations, such as the uterine ligaments and the root of 
the mesenteries as well as the sustentacular ligaments of the peritoneum, 
a small amount of plain muscular tissue is normally to be found in the 
subserous connective tissue, and it is from this source that these tumours 
arise. A large example of this variety of growth weighing upwards of 
nine pounds (after the removal of a large quantity of oedematous fluid) 
has lately been recorded by Mr. Shield, and a most interesting case of 
multiple fibro-myomata, developed in a girl of nine years of age who was 
admitted to the Tokyo Hospital, Japan, is described by Mr. Andersoii 
In this case “ twenty-one rounded tumours of various sizes, the heaviest 
of which weighed over 7 lbs., were removed from different parts of the 
subperitoneal tissue, extending from the pelvis to the hj^pochondrium 
They were distinctly encapsulated and shelled out readily. Like the 
mass removed by Mr. Shield they are described as having been “ soft but 
elastic, white and wax-like ofi section.” Of eleven cases of fibro-myomata 
of the broad ligament — one of the more usual situations for their develop- 
ment — collected by Mr. Bland Sutton, the majority weighed upwards of 
16 lbs., and all occurred in women over thirty -five years of age. So far as 
is known these growths exhibit no peculiarities, serving to distinguish them 
from the fibro-lipomata, until they are submitted to microscopical examiua- 
tion ; and the signs and symptoms to which they give rise correspond to 
what has been already stated. Those situated in the broad ligament mfty 
cause considerable displacement of the uterus and ovaries, and, aftici 
remaining stationary for a long period, are apt to take on a rapid rate 
of growth. 

Sarcoma. — Among the new growths of the peritoneum and sRh- 
peritoneal tissue which exhibit the clinical features of malignancy those 
presenting the microscopical characters of sarcoma are the most frequent- 
Not that it is to be inferred, however, that they are of common occur- 
rence, but only relatively so in comparison with other peritoneal tumours. 
It is probable that most of the cases formerly recorded as “ peritoneal 
cancer ” were really examples of sarcoma. 

Their most usual situation is in connection with the retroperitoneal 
connecAve tissue; less commonly they involve the great omentum, 
^ .still less often they develop in one of the mesenteric folds, and, very 
exceptionally, in the broad ligament. In many cases the growth appears 
to have arisen primarily in one or other of these sites ; but even t eii 
smaller masses are often to be met with apart from the main 
especially with those more distinctly peritoneal — the nodules hoin|, 
, scattered about on other parts of the serous membrane and sometimes o 
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the surface of the liver, where they are often umbilicated. Occasionally 
the* retroperitoneal lymphatic glands are affected, but very rarely any 
other organs, whether abdominal or thoracic. In those patients in whom 
there is reason to believe the griowth to be secondary, the testis or ovary 
appears to be the usual primary seat (16, 21). However extensive they 
uip’Y have become, even to the enveloping of such organs as the kidney 
and pancreas, they exhibit but little tendency to invade these viscera, 
although extension into the lumen of the intestine has been met 
with (17). 

Microscopically these growths present the ordiTiary appearance of 
round-celled or spindle -celled tumours, or the variety denominated 
lympho-sarcoma ; they vary much in degree of hardness in accordance 
with the proportion of fibroid elements and the extent of degenerative 
changes they may have undergone, for it is common to find in the larger 
masses, which may attain a bulk of thirty pounds weight and upwards, 
an extensive conversion into myxomatous tissue, or even into cysts : and 
reference has been already made to the association of sarcoma with fatty 
overgrowths. • Oq^asionally the mass is extensively infiltrated with pig- 
ment which is sometimes derived from blood that has been effused into 
the tumour ; for these neoplasms are generally very vascuhu-, the softer, 
.so-called “ encephaloid ” specimens being especially so. An extremely 
interesting feature presented by some of them is that of a “mixed’' 
growth, in which the h^tologieal features of sarcoma and carcinoma are 
associated (2). Unlike%e lipomata, these tumours are of more frefiucnt 
occurrence in males, ^and although usually met with in adults are not 
unknown at an ea^'ly age. A doubtful history of injury is sometimes 
obtainable. , 

• It is not unusual to find the peritoneum in the immediate neighbour- 
hood of these growths exhibiting a moderate amount of chronic infiam- 
inatory change whereby adhesions of varying firmness are established 
l>etwcen the mass and adjacent structures, especially to the parietal lavci’ 
of the serous membrane \ but the peritonitis is strictly limited to the parts 
concerned, and is quite secondary and subordinate. Contrasted with the 
non-malignan’ii growths in this region the sarcomata interfere wnth the 
abdominal circulation far more seriously, as may be seen by the gi’cat 
distension of the superficial veins, and also by the more frequent pres- 
ence of an ascites, which may be considerable, or of an oHlema of one or 
both lower limbs. 

and sywip/(;?;is.^Apart from the manifestations of general mal- 
nutrition, wasting, anaemia and failing strength, which arc determined by 
these growths wherever situated, there Avill be special signs and .s^miptoms 
more or less distinctive in character, due to their size and position, and. 
to this extent available for diagnostic purposes. 

The retroperitoneal tumours, in their extension forwards of necessity 
tend to displace the kidneys, pancreas and intestines laterally, as do the 
previously described solid growths in this situation ; like them also they 
frecpiently retain the descending colon in close adherence to their anterior^ 
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surface, a circumstiince that explains the variable character of the per- 
cussion note obtainable over the most prominent part of the mass 
according as the bowel is or is not distended with gas. OAving to tlii« 
more extensive attachment, and the situation ft-om which they sprin^^, 
these growths are mor6 fixed than the other varieties and move but little 
under manipulation. ^ 

The omental sarcomata for the most part form hard, flattened, smooth 
or slightly irregular masses, sometimes appearing to consist of two or 
more separated portions, scarcely if at all tender and seldom paniful, 
situated mainly to one side of the middle line, and rather oftener to the 
right beloAv the level of the liver from which they are more or less 
distinctly separated by a band of resonance due to the transverse colon 
The loAver margin is plainly to be felt as a thin edge, and the whole 
tumour, which is freely movable, especially from side to side, feels ([lute 
superficial and is uniformly dull ; unless on deep percussion when ji 
subresonant note is elicited. Such a tumour, says Mr\ Treves (25), ‘Ms 
one of the most characteristic of alxlominal swellings, and feels like a cake 
of no great thickness moulded to the curve of the abdqmiiull wall.” 

Those sarcomata which grow in the mesentery, like the preceding, 
are very movable unless the parietal adhesions be extensive ; and they 
preferably occupy a position mu the middle line just al)ove or beloAv the 
umbilicus. In shape they tend to be globular rather than flat and, felt 
through the coils of intestine before they are s^ciently large to roach 
to the surface, they have much of the character of a tense, thick-walled 
cyst. 

Coincident with his discov'ery of the al)dominal tiw,nour, oi* precediiii; 
it, the patient may complain of vague abdomjnal uneasiness with ii 
general sense of ill health, colicky pains, nausea, sickness of an irregiilfii 
character and loss of appetite, and of that sense of Aveight and sinkiwi' 
so commonly associated Avith abdominal disturbance Avith or Avithout ii 
tumour. Such symptoms Avhich are in no sense characteristic, and .ire 
apt to be set doAvn to a gastro-intestinal indigestion, tend to progress in 
spite of remedies until the recognition of the tumoui- explains the 
dition. Gradually a deep-seated pain in the belly, pei^;eptiblc iimie 
“from the front” than “from the back,” as the patient may express it, 
becomes a marked feature in the retroperitoneal groAvths ; or it may he 
that for this symptom relief is sought before the detection of a tuuioni 
Later, as the growth becomes largel* and more perceptible, various pres 
sure results, esi3ccially referable to the bowels, arc liable to occui , 
and constipation amounting to almost complete olistruction may he 
established. 

I The diagnosis of these growths from other intra-abdominal ahnoi- 
malitics is a matter of considerable difficulty. The largest and softest 
varieties, like the lipomata, closely simulate an ascites, especially d 
there be an area of resonance in front of the mass and the Hanks 
dull ; whilst the coexistence of fluid in the peritoneum, giving rise to 
unmistakable signs, may favour the supposition. 
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When a definite solid tumour can be detected various ^are the con- 
ditions for which it may be mistaken. Of these a fa‘cal “accumulation 
may closely resemble an omental growth \ and it may not be until after 
several large enemas have been administered (which in all such cases should, 
unless good reason to the contrary, be an invailable preliminary) that 
A^iat is faecal can be distinguished from what is not. An educated touch 
may detect a greater hardness and uniformity in the growth than in' the 
scybalous masses, but this quality, even if present, is not always to be 
relied upon, and tenderness may accomiiany or be absent from each 
disordci*. 

Probably in women sarcoma is most often confounded with cystic or 
semi -cystic groAvths of the ovary or broad ligament; and a vaginal 
examination should not be omitted, though, of course, the result may lie 
negative. 

Both the retroperitoneal and omental growths are apt to be mistaken 
tor renal tumours, and the relation of the dull to the resonant areas 
favours the error. When the mass is movable and of no great size its 
greater rangc^ of (displacement from side to side soon helps to distinguish 
it from a movable kidney, the mobility of Avhieh is rather in an up-and- 
down direction ; and this distinction is (jf service, inasmuch as tin; 
omental and mesenteric growths ju’esent hi many respects a close re- 
seinlilance to the dislocated viscus, a condition Avhich is rarely seen in men. 

The 'prognosis of these tumours is invariably grave; if left alone they 
run a course of but a few months after their fiist recognition ; and, unless 
(inite small, their i;emoval is either impossible, or the attempt will 
])i()bably hasten ^Leath. Yet this is not always so; Professor Llobet 
records a case of compVjte recovery after removal of a mesenteric sarcoma 
tfigether with a considerable piece of small intestine to Avhich it was 
iHscparably adherent. A diminution in size has been sometimes ob- 
serAed after a simple exploratory laparotomy. 

Carcinoma. A. PrinKinj. — The existence of primary cancer of the 
j^eaitoneum is much in dispute ; opinions difler both as to the exact 
mici oscopic characters of certain growths, and also as to the precise genetic 
relationships of the serous membrane. Histologically there can he no 
doubt that primary tumours, connected with the peritoneum or with the 
subpcritoneal connective tissue, do occur Avhich present Avdiolly, or in 
parts of them, the appearance of masSes of cells epithelial in character, and 
arranged in alveoli AvhIch are formed of interlacing strands of connective 
tissue — the appearances, that is, of carcinoma. By those avIio deny that 
serous tissue can give rise to epithelial groAvth such neoplAsms are 
named “ alveolar sarcoma ; and some even affirm the possibility of dis-* 
fin^ishing “a delicate reticulum betAveen the individual cells, a con- 
dition never found in cancer^’ (22, p. 7^1). 

Two views are field of the origin of the lining membrane of the 
primitive body cavity (c(]elom), Avhich later is diflerentiated into the 
pleural, pericardial and peritoneal sacs. On the one hand it is regarded 
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as being developed in the thickness of the mesoblast and primarily 
continuous with the vascular system, both blood and lymphatic. Inso- 
much as it is from the mesoblast that the osseous, cartilaginous, and other 
of the connective tissues are developed, as well afe the muscles (plain and 
striated), vessels and nbrves, it is asserted that no true epithelial growth 
can originate from the mesoblastic structures, and consequently thjjt 
a primary carcinoma of the peritoneum is a contradiction in terms. I hit 
the mesoblast itself is mainly if not entirely derived from the two 
fundamental layers of the blastoderm, the epiblast and hypoblast, both 
of which arc the precursors of the epithelial tissues of the adult ; and 
their potentiality for epithelial development, though ordinarily in abey- 
ance, might be retained through the intermediate st«igc of the meso- 
blast. Moreover, that some cpithelia may arise from the mesoblastic 
cells is evident from the formation of the Wolffian bodies from which the 
renal and generative glands are derived. On the other view that the 
body cavity is an outgrowth from the primitive alimentary canal with 
the hypoblastic covering of which its lining membrane is continuous, the 
possibility of a development of true carcinoma in copneeVion with the 
pleut-o-peritoneum is at once obvious; the probability being determined 
by other conditions. In accordance with this explanation the serous 
sacs are not at first connected with the lymphatic system, the communi- 
cations which undoubtedly do exist in the adult being established later 
by means of the stomata. 

However this may be, it is true, nevertheless, that growths believed 
to be strictly limited to the peritoneum — the sqrous rather than the 
subserous layer — and to this extent to be rcgarde^l as primary, arc 
occasionally met with. They present the micr 9 Scopic features of car 
cinoma or, as already mentioned, are of a mixed character, in whi6»lj 
sarcomatous and carcinomatous features are combined. To such growths 
the name “endothelial sarcoma” is applied by those who hesitate to 
admit their epithelial nature. A close relation in the arrangement of the 
alveoli with the lymphatic vessels has been described, the masses of 
epithelioid cells being derived from a proliferation of the endothehuw 
of those channels or from the covering layer of the scr(5us menibraiK* 
itself. 

B. Secondary. — Although carcinomatous affections of the glandulfir 
structures of the abdomen arc of fairly frequent occurrence, implica 
tion of the peritoneum secondary thereto is not so common as might be 
supposed. It is by extension of the growth from* the diseased viscus, as 
well as by secondary infection by way of the lymphatic vessels, that tlic 
serous ntembrane is implicated, and probably the ovaries are the commonest 
'source ; less often the stomach, intestines, liver, gall-bladder, and panci cas, 
and very rarely the oesophagus or breast Once the serosa is invaded, as 
Dr. Coats points out, particles of the tumour may be carried about to 
different parts of the cavity and, by means of the stomata, into the sub- 
serous tissue also ; the resulting growths are then really subperitonea I, 
and covered by an unbroken layer of serous membrane. Secondary 
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carcinomata faithfully reproduce the microscopic structure of^ the tumour 
whence they originated. 

Frequency. Age. Fex. — Trustworthy statistics are wanting to enable any 
definite statements to bc^ made tis to the frequency of peritoneal cancer, 
whether primary or secondary. Almost certainly* many of the recorded 
cji^es, especially of the former, were really sarcoma. For lack also of 
])recise figures the relative incidence of the disease in the two sexes 
cannot be positively stated, although from the frequency of cancer of the 
pelvic reproductive organs it would seem to be commoner among women. 
As regards age, it is mainly a disease of middle and later middle age, 
though not unknown in the young. 

Morbid anatomy . — The general appearance of growths of this character 
varies much. In cases which, provisionally at least, are to be regarded 
as primary, the new growth occurs in a miliary form, in appearance not 
unlike tubercle. Scattered over the peritoneum, visceral and parietal, 
and sometimes also invading the pleuric, are numerous small flattened 
nodules varying in size from a grain of sand to a pea or even larger : 
they are sonfetinjes pedunculated and in clusters. As a secondary 
infection, according to Dr. Fenwick, this form of carcinoma is met with 
more often as a sequel of cancer of the gall-bladder, pancreas, or ovaries. 
I-)r. Hebb has recorded a case in Avhich it*was secondary to a similar 
condition of the right pleura. Dr. Fenwick has also drawn special 
attention to the mesentery and mesocolon as being most affected, with 
the result that they become much puckered and contracted, and drag the 
intestines backwards towards the spinal column. 

In another grqwjj of cases the new growth forms large masses, the 
omentum being the sj^cial seat of morbid change;, becoming converted 
iitto a cord-like tumour, of a variable degree of hardness, lying across the 
abdomen, beloAv the transverse colon. It is seldom confined to this struc- 
ture, however, numerous nodules of different size being spread about the 
])critoneal cavity ; often also with scattered miliary formations, as already 
described. Sometimes this more massive form would seem to be primal y. 
Ur. S. West has published a case of a woman aged fifty-two years, 
where there At ere found an irregular flat tumour of the omentuni 1 i inch 
tliick and weighing 21 oz., and many much smaller masses distiibuted 
over the root of the mesentery ; there was none elsewhere in the body. 
On microscopic examination the growth presented the characters o 
scirrhous carcinoma. 

A third form in wliich malignant disease of the peritoneum occurs is 
that denominated “ colloid cancer.” Concerning the exact nature of this 
disease, and especially of its mode of origin and relations, much#remains 
to be learned. It forms the largest abdominal tumours with which we* 

acquainted. Dr. Osier mentions one weighing oier 100 lbs. In 
•structure the new growth, which tends to involve the entire peritoneal 
cavity and its contents, consists of large alveoli bounded by a connec lye 
tissue framework, and contiining a homogeneous colloid matter with 
occasional indications of epithelioid cells singly or in groups. Although 
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the bulk of the material is of this soft gluey character, it fills the contain- 
ing spaces so tensely as to form tumours of very considerable hardness 
So far as present knowledge goes there is no reason to suppose that 
such growths are primary ; they be^nr rathei* as carcinoma of some 
viscus, probably of thb stomach or intestine, and extend therefrom to 
the peritoneum ; while the cellular constituent tissues of the growth a^d 
the stroma undergo a mucoid or colloid degeneration until spaces huge 
enough to be visible to the naked eye are formed. Whether some or 
indeed all of the neoplasms included in this group would not be moie 
properly regarded as myxo-sarcoma is as yet uncertain. 

The condition of the i^eritoneum in these cases is noteworthy. When 
the growth is mainly of a disseminated miliary character the serous 
membrane is much thickened, sometimes to an enormous extent ; partly 
from a diffuse infiltration of the membrane by carcinoma, and partly 
from an associated inflammatory new formation. Kefcrence has heeii 
already made to the contraction of the mesenteries which may result from 
this thickening, and to the displacement of the intestines which ensues. 
Even in the absence of this condition peritoneal jy-lhe^lons between 
adjacent viscera, or between them and the parietal layer of the serous 
membrane, are almost always to be found, Avith the result of an adhesne 
peritonitis determined by the new groAvth. The extent to Avhich they 
are carried is extremely variable ; sometimes they mat the various parts 
together, especially in and about the pelvic cavity, into inextricable 
masses. Usually also there is some effusion, a few ounces or many 
pints ; in the miliary foi'm it is very considerable ii) amount. The Jluid 
presents the ordinary characters of an inflammatory <}xudation or, as is 
often the case, it is haemorrhagic. Sometimes it Jias been chylous, and a 
remarkable case of secondary miliary carcinoma of the peritoneum, causii?g 
engorgement and rupture of the mesenteric lacteals with chylous ascitus, 
is recorded under the care of Dr. Fenwick. Chylous bulhe Avere also 
seen in the intestinal submucosa. The mesenteric and retroperitoneal 
glands are often unaffected, or only very slightly enlarged. 

Clinical characters . — The usual features of malignancy are exhibited u) 
a supreme degree by most cases of peritoneal cancer ; since ^n addition to 
the evil influence of the groAvth itself there is usually also a direct 
interference Avith the digestive and absorbent organs. 

As is commonly the case in abdominal cancer, Avhatevcr the organ 
primarily affected, the onset is vague and insidious — a general sense; of 
failing health and bodily Aveakness rather than any definite symptoms 
being the earliest phenomena observed. Moreover, it is practically 
impossible Avhen the groAvth is secondary, as it usually is, to discriminate 
•betAveen the manifestations of the primary affection and those due to the 
peritoneal implication. Neither at the outset nor in the course of the 
disease is pain by any means a constant or often a serious symi)tom. 
Occasionally attacks of griping and colic, often accompanied by flatulence, 
may be succeeded by considerable intervals of complete freedom feoin 
more than a little abdominal discomfort. But, on the other hand, ni 
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some cases pain is a prominent and almost a constiint symptom through- 
out*; and the exact reason for the diflercnces in this respect "remains to be 
'found. Tenderness also is variable in extent, but sooner or later it 
usually appears. The tempera^ture, which inclines to be subnormal, may 
exhibit exacerbations which arc attributed to a sli<|lit spread of peritonitis, 
esi)ecially if they occur after tapping the abdomen. All degrees of 
(Rgestiv'^e disturbance arc observed; the appetite is capricious or wanting, 
;ind even at first is rarely well mainUiincd. Constipation is the rule and, 
determined as’ it is by obstructions of the intestine fiom the pressure of 
tumours and fluid, from stricture of its lumen by new growth in its walls, 
or from twistings and displacements due to contraction of the mesentery, 
IS often most obstinate. Later in the progress of the case an intractable 
diarrhoea may set in and hasten the fatal end ; or attacks of diarrluea 
may alternate with constiiiation. Vomiting is sometimes mot with. The 
malnutrition induced by the deficient nourishment added to the specific 
effect of the growth induces a weakness and fatigue marked from the first, 
and it is this condition, indeed, which may be the first to attract atten- 
tion to the real state of the patient. Soon it is accompanied with an 
increasing loss o? weight, anaemia, and the iinasioii of a characteristic 
cachexia, symptoms which steadily ]irogrcss. 

The phipinil signs will necessarily vary .with the size and situation of 
the growth, the presence or absence of a visceral tumour, the extent of 
the ascites, and the pressure efi’ects to which those conditions give rise. 
W'hon the new formations are entirely of a miliary character they cannot 
be detected, and their presence can only l>e inferred ; and, since in such 
cases there is extreme ascites, the nature of the malady may be over- 
looked. When the nodules attain an appreciable size they may be felt 
^ith varying distinctness through the emaciated abdominal wall, those 
ijiore especially which have formed on the parietal peritoneum or are 
adherent thereto. The facility with which the abdominal contents can be 
palpated will necessarily depend in great measure on the amount of the 
ascites. The omentum, which is rarely free from the new growth, often 
forms the largest and best recognised tumour ; it is thickened and rounded 
in shape, soi^etimes partly broken into two or more masses, or flattened 
and moulded to the curve of the anterior wall of the belly. The greatest 
difference exists as to the range of mobility of the tumours, but their 
tendency is to become fixed by peritoneal adhesions. Unless the dis- 
tension from fluid be extreme, whei^ a general dull note will be obtained 
by percussion, the resonance over the abdomen is irregularly distributed 
111 accordance with the size and situation of the tumour oi^ tumours. 
Lr. Fenwick has particularly drawn attention to the duliiess j^-long t e 
course of the colon in those cases where the intestines arc ictracted tg 
the spine by a thickened and shrunken mesentery ; and not only are the 
Hanks th’en dull, but, on placing the patient in the gcuu-]JCctoral position, 
the usually resonant*area below and to the outer side of the kidneys is 
<hill on one side or on both. Considerable irregularity in the contour of 
the surface of the abdomen is rendered more apparent by the wasted 
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integuments. A characteristic appearance is that presented by the 
umbilicus, the skin around it being sometimes red and much thickeiled 
The inguinal glands are frequently enlarged. 

The diu*ation of the disease after th,e existence of the growth ba^ 
been recognised rarely^ exceeds six months, and sometimes it is much 
shorter ; the miliary variety is especially acute in its course. 

Diagnosis . — Before the peritoneal tumours can be detected by physical 
examination a diagnosis of malignant disease cannot be made, though it 
may be suspected ; especially if a visceral growth be known to exist. 

The miliary form with its considerable ascites and absence of palpal )1(! 
tumour may be mistaken for hepatic cirrhosis, but the history of the case 
and the habits of the patient must be considered. In the latter affection, 
also, the abdominal distension is usually greater and the enlargement of 
the superficial veins much more marked, owing to the direct interference 
with the venous return. 

The distinction between peritoneal cancer and tul^erculous peritonitis 
is often hard to make. There are the same fulness of the abdomen, 
moderate ascites, the very slight mobility of the fluid ^whith is circum- 
scribed by the presence of iidhesions, an omental tumour, and, very 
commonly also, palpable nodules distributed over the abdomen. The 
removal of the fluid docs not^ facilitate the diagnosis which must depend 
upon other circumstances, such as the age — the tuberculous disease lieiiii; 
much more frequent in children and young persons; the presence of 
tubercle in other organs ; the steady progress, and, as a rule, shorter 
duration of the malignant disease — the tuberculous affection lieing often 
marked by periods of quiescence or even of partial ^improvement. A 
discharge of pus from the umbilicus is strongly in favour of tuberculous 
peritonitis ; on the other hand, red nodular swellings in this locality 
suggest carcinoma. But with every care and by skilled observers tlu' 
disease may remain doubtful. 

The prognosis is invariably bad, the peritoneal aflection frerjueiitly 
contributing to the fatal progress of the piimary disease. Operatne 
treatment, beyond paracentesis for the relief of fluid distension, is to 1»^ 
deprecated ; the removal of the multiple growth is impossfble, and the 
attempt only hastens the inevitable end. Anodyne applications, a 
judicious use of morphia internally, due attention to the bowels, and the 
administration of the most digestible and nutiitious diet are the sole 
means of treatment at our disposal. ' 

c 

Angioma. — An uniciue case of nsevus of the peritoneum has been 
recorded Jby Mr. Arbuthnot Lane. A male child, aged seven years, caine 
under his care suffering from a tumour which had ])een noticed from 
birth, since which time it had increased in size until it came to form a 
prominent swelling occupying the right side of the abdomen. It extciuh'd 
from near the middle line in front to the loin posteriorly, and from the 
margin of the thorax above to the iliac crest ; it appeared to involve the 
abdominal wall, and fluctuation was felt over the most prominent portions. 
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In the course of a successful excision of the growth, several large cysts, 
soinT5 nearly as large as an orange, and many smaller ones, Ivere opened 
*111(1 found to contain liquid blood, their inner aspect being smooth and 
polished. The tumour •appeared to start in the outer surface of the 
p(3ritoneum, forming livid projections into the peritoneal cavity ; and 
externally it invaded the muscles of the abdominal Avail. It extended 
upwards beneath the diaphragm, and backwards into relation Avith the 
kidney ; it proved to be naevoid in character, and Avas apparently uiuler- 
(roing rapid degeneration. 

Under the name of plexiform angio-sarcoma Waldcycr has described 
certain large tumours, connected Avith the peritoneum, consisting of new- 
formed blood-vessels, the outer coats of Avhich have become the seat of 
extensive colloid change. 

A point of special interest in these vascular groAvths is their possible 
ivlation to the sarcomata, for by scmie pathologists the latter are said to 
lie derived from angioblastic tissue (19). 


Cysts. — lieference has lieen made to the liability of certain growths, 
especially the sarcomata, to undergo cystic change ; and this may some- 
times be so extreme as to give rise to a tumour Avhich is mainly composed 
qf cysts, the undegencrate hard parts forming but a relatively small 
portion of the mass. Besides these, hoAvever, cysts of various kinds are 
occasionally to be found in connection Avith the peritoneum ov its sub- 
jacent connective tissue , of some of these the precise nature and mode 
of origin are obscure, though others are sufficiently definite in character. 

Ihjdatid Ttie Irest-defined and probably on the whole the most 

(‘oinmon cysts found in connection Avith the peritoneum are those of the 
c^ihinococcus. The late Dr. Davies Thomas, out of 1897 cases of hydatid 
disease found the peritoneum and subperitoneal tissue affected in 26 , 
that is, in alrout 1'37 per cent. Hydatid cysts are very seldom confined 
to these parts, almost ahvays some of the viscera or other structures .11 e 
involved also. 

In the majority of cases the cysts are multiple, and may numbei .1 
few or himdr=^ds, varying in sizci from a })in’s head to a cricket-ball 01 
larger. These small-sized cysts may be either sessile or pedunculatec^l. 
Sometimes the tumour is single; it may then attain a very consideia ) e 
size, or one or perhaps tAvo large cysts may completely fill the tib( onion 
in such a manner as to simulate asci{5es. Dr. Fenyvick (G) has noted that 
in such cases the cyst tv^all is adherent to the parietes, Avhich is not iisim 
when the cysts are smaller; and this circumstance contiiluitos^ to t e 
resemblance which the physical signs have to peritoneal diopsy. ^uppura 
tion is sometimes set up within these tumours, or the contents may 


converted into a putty-like mass. . 

Probably most of these growths begin in the subscrous tissue, 
either retroperitoneal* or between the layers of the omenta, mesentery, 
or broad ligament ; or beneath the peritoneal covering o t e 

the liver and spleen, the surface of which they me en . n 
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developed upon the peritoneum they are most probably due to direct infec 
tion from a Vuptured or punctured cyst, and in such cases are likely fo be 
excessively numerous. As a rule the ectocyst tends to be thickei- ifi 
peritoneal hydatids than it is in similay tumours elsewhere. [Fide art 
“Hydatid Disease,” vqI. ii. p 1102.] 

JJeniioid cysts . — Cysts of this class, with their characteristic contents of 
fatty matter and hairs enclosed in an epithelial lined structure honiulegons 
with skin, are sometimes met with attached to the peritoneal memlnane 
and growing into the cavity, or in the retroperitoneal tissue. The bitter 
are probably the more frecpicnt, and are devcloi)ed in patients of l)()tli 
sex^s behind the I’ectum; sometimes they grow to a great size and 
extend upwards behind the serous membrane as high as the umbilicus 
causing considerable displacement of the adjacent visccia. As Mr. Bland 
Sutton points out, those met with in this situation may be dentigerous 
The intraperitoneal dermoids may be very numerous, the result ot 
secondary infection of the membrane from rupture into the serous siic of 
an ovarian cyst of the same character. Such tumours rarely tittain a 
large size, and “ may take the form of minute granules on the peritoneum, 
each of which is furnished with a tuft of delicate lanugo-like hair, or may 
hang from the under surface of the liver, or form clusters like cherries 
upon a branch, or be embedded in adhesions between coils of intestine." 
(22). Such growths are exceedingly rare. Very large single cysts of 
this variety have also been met with containing several pounds of seba- 
ceous matter with hair. Some of these have doubtless originated Imhind 
the peritoneum, and extended between the layers of the mesentery ; Imt 
others have been found attached to the omentum, ali(\ Mr Allman Doran 
is strongly of opinion that the latter are really ovai ian in origin, “ liiit 
have become adherent to other structures aiul then separated fiom tlnjur 
pedicles” (6). 

Like dermoid cysts generally these tumours are very uncertain and 
irregular in their growth, and after years of quiescence they may inci e.iso 
rapidly in size. Owing to contamination from the intestine, to Nvhicli 
they may become adherent, they are liable to suppurate ; and may then 
burst into the bowel, the vagina, or on the surface at the utubilicus. 

Cysts of doubtful nature . — Scattered throughout medical writings are 
many records of cysts connected with the mesenteries, omenta, peri- 
toneum, or subperitoneal tissue ; Jiot sufficiently numerous, however, nor 
described with suffici^it^^ detail to * permit of exact classification or of 
complete recognijbion of their character and origin*. They arc frequently 
designated as “ hydatid,” a name which formerly had a wider meaning 
than its^present restricted application, and this tends to confusion ; but it 
.is also probable that some were really sterile echinococcus cysts ; these 
should be detected by the laminated character of the w^ill and the peculiar 
nature of the confined fluid, even in the absence of scolices and booklets 
{vide art. “Hydatid Disease,” vol. ii. p. 1120). ‘ 

Other cysts of this indeterminate group probably originate fi'^^^^ 
obstructed and dilated lymphatics. Such are usually met with in the 
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substance of the omentum (the other tissues of which having more or less 
disappeared), where they form pedunculated clusters of ovoia or pyriform 
bodies resembling bunches of grapes ; or they may appear as elongated 
cylindrical swellings sereral inphes in length and of the diameter of the 
finger. They are lined with a layer of columnar epithelium, and contain 
unclear, yellowish, slightly viscid albuminous fluid. Closely similar to 
these, if not identical with them, arc the mesenteric cysts which contain 
chyle. Considerable effusions of chylous fluid have been met with 
lictwcen the layers of the mesentery or in the I’etroperitoneal tissue, due 
probably to rupture of one or more chyliferous vessels, which form large 
swellings containing several pints of fluid (20). Such tumours, however, 
arc not true cysts, since the fluid is not contained in a very definite 
membratious sac, but within the accidental boundaiies of the surrounding 
tissue. Similarly, effusions of blood (hfematoma), the result of injury, 
inay be found in the same situations. 

Some of the encysted collections of serous fluid which occur in the 
peritoneal cavity, and also (as there is good reason to suppose) in the sac 
of the great 6me»^tum, are inflammatory in origin and are really due to 
localised peritonitis, the fluid being confined by the formation of adhesions. 

Exceedingly thin-wallcd cysts, of rare occurrence in the omentum and 
also in the subscrous tissue, are described, '•containing sometimes several 


] lints of clear serous fluid. The wall itself consists of a delicate connec- 
tive tissue, without any evidence of an epithelial lining. No adccpiate 
(‘-xplanation has been given of the nature of these cysts. 

Lastly may be mentioned the so-called “ sanguineous peritoneal cysts, 
which arc interesting from their possible relation to pancreatic cysts. 
More than twenty of tjicsc cases have been collected and compared by Dr. 
T. Fisher, but some would appear to have been inflammatory effusions 
into the lesser peritoneal cavity following on injury to the pancreas (see 
“Cysts of the Pancreas,” in the 4th vol. of this System). 

Cruiical charade} s of peritoneal cysts . — The signs and symptoms of these 
abdominal swellings much depend upon their size and their situation. 
^Inasmuch as they tend to interfere but little Avith the general nutrition, 
their cxistei^ce is often unsuspected, and is revealed accidenbilly during 
life, or unexpectedly after death. It may be said generally that tic 
symptoms to which they give rise are in the main due to the picssure 
they exert on various parts ; yet even these often aniount to little more 
than a vague sense of discomfort and Aveight. Some iiitcrfeicncc A\it t e 
intestinal peristalsis may be induced, even to the extent of moderate 
obstruction, and vomiting sometimes occurs j or micturition may be 
i*endered difficult, or too frequent, from the pressure of the t^tmour on 
the bladder. But it is seldom that a cyst, however large, leads to any 
ascites from compression of the portal vein, though this inay o ow w en 
It is situated in the small omentum, a position in which it may also cause 
jaundice by obstructing the common bile-duct. hen the abdomi 
cavity is greatly filled by many hydatid cysts, the diaphragm ^ 

pushed upwards as seriously to embarrass the action of the heart 
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lungs. Not often is pain, or even tenderness, complained of ; and th< 
presence of tiiese tumours rarely leads to peritonitis, unless evacuation o 
their contents into the peritoneal cavity should occur ; and not ahvayi 
then. The occurrence of suppuration in- a cyst? is usually accompanie( 
by the general symptoms of that condition — fever, rigors, and sweating— 
to a greater or less extent. ^ 

Great variability necessarily exists in the physical signs of tumours ol 
this class, according to their size, their situation, and their mobility. 
The last characteristic is best marked in the smaller and medium-sized 
cysts attached to the omentum or mesenteries, and it may then be mam 
fest^to a considerable degree. The existence of adhesions will obviously 
limit the range ^vithin which the swellings may be moved, and the cysts 
which are retroperitoneal tend to be quite fixed. As a rule it is rather in 
a side-to-side direction than from abov^e and downward that the mobility 
is greatest. The feel of the tumour is tense and elastic, but it is not 
always easy to distinguish a cyst from a solid growth, especially if it l)c 
deeply situated. Fluctuation is perceptible when the growth is large, 
and the characteristic “ fremitus ” may l)e elicited when a hyVlatid is iieai 
to the surface. The cyst may appear smooth and uniform, or nodular 
and irregular, the latter being generally the case with hydatid tumours. 

The duration of these various forms of cysts is most uncertain and 
difficult to ascertain. The time of their onset can scarcely ever bo 
known ] but as contrasted with most of the solid tumours of this region, 
the cystic swellings are of far longer duration, and indeed may remain with 
little or no change for years. They are, howev er, liable to suppurate, and 
then to give rise to more active and serious symptoms; or they may bur>l 
either into the peritoneal or pleural cavities and set up grave mischief of !i 
secondary character. • 

The diagnosis of these cysts is often very difficult. Those which ;iit 
deeply situated behind the peritoneum may be easily mistaken for solid 
growths in that situation, the fluid character of the contents not 1 icing 
recognisable, even if there be no undue thickness of the abdominal walls . 
those Avhich originate in the pelvis, or dip down into it, may be excusably* 
confounded with cysts of the ovary or its appendages. Wllfen, howcvci’, 
the tumour is single, and its cystic characters are recognised, it may still 
be impossible to assert that it is hydatid in nature. It is commonly 
recommended to puncture the swelling and to examine the fluid witli- 
drawn; but apart from the fact that a procedure apparently so simple is 
not wholly unattended with danger, gi’ave symptoms and even death 
having followed from an exploratory tapping, it is, in my opinion, licttei’ 
to removt the tumour at once ; it is always liable to increase in size and 
to become troublesome, and, when free from adhesions, the operation is 
accompanied with but a minimum of risk. 


W. H. Allchin. 
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PHYSIOLOGY OF F^CAL EVACUATION 


In order to understand clearly the action of the various conditions 
which produce constipation and diarrhoea, it is necessary to consider the 
physiology of the faecal evacuation. The intestinal contents are moved 
onwards by peristaltic action in a direction from the stomach towards 
the anus, until they arrive at the rectum, where their presence, by reflex 
action, calls •upqp the muscles of the abdominal wall to aid in their 
expulsion. 

The intestinal walls consist of an external peritoneal covering, under 
•which lies a thin longitudinal and a thicker circular muscular coat ; below 
this is a loose layer of connective tissue, and internally lies the mucous 
membrane. The muscular fibres in the small intestine are nearly equally 
distributed around the whole of its walls; but in the large intestine they 
are thin over the grqater part of the circumference of the bowel, and are 
collected chiefly into three bands nearly equidistant from each other. 
These bands are shorter than the bowel itself, so that they give the 
bowel the appearance of being drawn into a number of sacculi. The 
(WTangements both for secretion and motion are contained in the bowel 
itself. This is shown by the facts that after their entire separation from 
the body the intestines continue to exhibit vigorous peristaltic action ; 
and that, when all the nerves passing to the small intestines are cut, the 
^mucous membrane of the small intestine secretes copiously. 

The mo^ments of the intestine are of two kinds: (i.) Peristaltic, in 
which contraction takes place at some part of the bowel, and gradua y 
passes down for a certain distance ; (ii.) swinging movements. 

It is very rare for peristaltic movement to continue along the whole 
bowel ; it usually extends for a celtain distance only, and then stops ; 
but a new movement may begin shortly afterwards at the p ace w ere 
the first peristaltic action stopped, so that by successive movem^en s o 
different parts of the bowel the contents are moved on froim the one 
end to the other. The swinging or pendulum-like movements are prol> 
ably produced chiefly by the longitudinal fibres. When observed m 
the intestines after the abdomen has been opened, they ^ 
have any particular* effect one way or another; but in all probability 
they are useful in restoring the bowels to their former position after 
they have shifted from it by peristaltic action. 
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Peristaltic action is usually moderate \ but it may sometimes be 
exceedingly Solent, both in amount and duration. Occasionally, violent 
peristaltic action occurring over short distances, but not extending down” 
the bowel, appears simply to give rise to ^borbor5"gmi ; but, when exces- 
sive, and extending along the whole length of the intestine, it gives rise 
to diarrhoea. The ordinary peristaltic action and the swinging move- 
ments may be regarded as the normal movements of the bowel. The 
excessively violent peristaltic action which gives rise to diarrhoea may 
be looked upon as pathological. A common form of pathological move- 
ment is a tonic contraction, which converts the soft and elastic boAvel 
almost into a rigid rod. Not infrequently this can be felt through the 
abdominal wall in persons suffering from chronic intestinal catarrh, from 
obstruction, or from abnormality in the nerve-supply, as in lead colic ; 
and when it occurs extensively, as in lead colic or certain diseases or 
abnormal conditions of the brain, the abdomen becomes retracted, and 
assumes the form to which the name “ scaphoid ’’ has been applied. The 
short peristaltic actions which give rise to borborygmi may be looked 
upon as intermediate between pathological and physiological conditions, 
inasmuch as they do not occur under ordinary circumstances, but yet 
cause no pain or other abnormal symptom. They are so commonly due 
to emotional causes that their occurrence was formerly regarded as an 
evidence of the emotion of compassion ; and, indeed, the term “ soundings 
of the bowels was used by the old Hebrew prophets, for example, as a 
synonym for compassion itself : “ Where are the soundings of thy bowels 
towards me?” or again, “My bowels shall sound like a harp for Moab.” 

It has been supposed by some authors that in peristfiltic action the 
stimulus to contraction is simply passed on from one muscular fibre to 
another ; but this seems unlikely, and it is mucli more probable thaj^ 
although the stimulus may travel to some extent along the muscles, it 
does so chiefly along the nerves. The movements of the bowels originate 
in nervous impulses supplied to the muscular fibres by the nervous plexus 
of cells and fibres, usually known by the name of Auerbach’s plexus, 
which lies between the longitudinal and cireular layers of the intestinal 
muscle. The small intestine, and the greater part of the large, ha^c 
their movements regulated from the spinal cord and sympathetic plexuses. 
As the greater part of the intestine works independently of the will, the 
nervous fibres which reach it from the cord pass through the gangliated 
chain of the sympathetic as well as through plexuses in the abdomen 
itself. The stomach and rectum, however, are mWe under the control 
of the will, and they are partly innervated directly from the brain and 
spinal card. The stomach receives its innervation in part directly from 
the brain through the left vagus, and in part indirectly through the right 
vagus which enters the solar plexuses. The lower parts of the sigmoid 
flexure and the rectum receive fibres from the first, second, and third 
sacral nerves, which do not pass through the gabgliated sympathetic 
cord, but enter into the hypogastric plexus and then pass onwards to the 
intestine. 
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The secretion of the smaller intestine has its regulating centres in the 
superior and inferior mesenteric plexuses ; for if all other* parts of the 
•nervous system be destroyed while these are left intact, no abnormal 
secretion occurs ; but they are destroyed a copious secretion takes 
place in the small intestine, just as if all the neryes which pass through 
it had been cut. 

• The vagus and the splanchnic nerves which enter into the solar 
plexus have different functions. The vagus, as a rule, stimulates 
intestinal movements, while irritation of the splanchnics arrests them ; 
but, under certain conditions, these effects may be reversed, and the 
vagus may have an inhibitory and the splanchnic a stimulating action. 
It has been stated by von Basch that the vagus innervates the longi- 
tudinal muscles of the intestine, and the splanchnic the circular muscles. 
The splanchnics also contain vaso-motor fibres which cause the intestinal 
vessels to contract, and, through the anaemia which they can thus produce, 
may exert a secondary action upon the intestine. Both the vagi and the 
splanchnics are afferent as well as efferent nerves ; for whereas the vagi 
probably may convey a sensi^ition of pain, it is certain that the splanchnics 
do so when strongly stimulated. 

From the description just given of the nervous connexions of the 
intestine, and of the different results w^hich may be produced by 
stimulation of the nerves under different conditions, it is obvious that 
stimulation of the mucous membrane, either mechanically or chemically, 
may give rise to very different results at different times. At one time it 
may cause increased secretion, at another dryness of the bowel ; at one 
time increased peris tcllsis with diarrheea, at another diminished peristalsis 
and constipation.* A moderate amount of distension, either by fjeccs or 
gjis, usually increases ftie peristaltic movement ; excessive distension, on 
the other hand, tends to their abolition. 

The emotion of compassion, as already said, usually tends to produce 
limited peristalsis with borborygmi ; the emotion of fear to cause general 
peristalsis with evacuation of the bowels. In some persons emotions of 
almost any kind, even pleasurable, have a similar action ; but depressing 
^emotions, sufjji as anxiety and grief, frequently appear not only to cause 
dryness of the tongue, but also dryness of the intestine, sliiggis 
peristaltic movement, and great constipation. Excessive stimulation, 
either of the inhibitory or motor nerves of the intestine, ajqiears o 
result in a reaction, during which fibres of the opposite kind have t e 
preponderance : so thift diarrhoea is apt to be followed by constipa ion, 
iuul conversely. This result may ensue whether the diarrheea or con- 
stipation be caused by the administration of purgatives an fis ringen s, 
or be brought about by wholly different causes. It is evi ent, a so, a ^ 
d the opposing nerves, either for secretion or for motion, s ® 

nearly exactly balanced in their excitability and power, 
applied to the intestine would have any result, however 

; and consequently most powerful purgatives, such as jalap, elatenum, 
or croton-oil, might be given without producing purgation. 
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Constipation 

Constipation is a ^tendency to the ^retention of faecal matters in 
the intestine ; the evacuations either being too small or occurring too 
seldom. Constipation is one of the commonest troubles of civilised life®- 
and it occurs so frequently in people who are otherwise perfectly healthy 
that to a great extent it must be regarded not as a disease, h\xt as the 
natural result of artificial conditions acting upon a healthy body. The 
natural stimulus to the movement of the bowels is afforded by the 
mechanical or chemical irritation exerted by the indigestible residues of 
food. In savage life these are abundant, because the food is not only 
coarse in quality, but imperfectly cooked. In civilised life the indi- 
gestible parts are to a great extent removed from food ; and even those 
that remain are so much softened by cooking that they do not exert the 
same irritating action upon the bowel that they would otherwise do. 
Thus in primitive communities the grain of all kinds, whiQh forms such 
an important element in food, is bruised or pounded ; ahd the meal, with 
a liberal admixture of sand and dust, is made into cakes, or boiled without 
further preparation. But in„ highly civilised societies the case is very 
different, for a great deal of the outer part of the wheat or other grain is 
removed, and the fine starch contained in the interior is the only part 
employed in making bread. This fine starch is wholly digested in the 
intestine, leaving little or no residue to stimulate the bowels ; whereas 
the exterior of the grain, consisting as it does of haM cellulose, is almost 
indigestible, and passes through the whole intestine' with very little 
change. It frequently happens that when people ilo longer restrict thepj- 
selves to bread made with fine flour, and return to the more primitive 
bread, made either from whole meal or from bran, the bowels which had 
previously been constipated become regular. Many of the dietetic 
methods of treating constipation consist in giving food which contains 
cellulose in a more or less hard and indigestible form. Thus patients are 
encouraged to eat bread made of whole meal or bran ; apples stewed oi' 
raw ; figs, raw or in puddings ; prunes or marmalade. Marmalade partly 
consists of the hard skin of the orange, which is cut into strips, and being 
very sparingly digestible exerts a mechanical stimulating effect upon the 
bowels ; in addition to the mechanical effect, however, there is a physical, 
perhaps we might also say a chemical action exerted*' by sugars and neutral 
salts of the alkalies. Both of these are constituents of fruit, and the 
neutral gaits without the sugar oecur in other vegetables. The sugar 
exists in large quantities in such fruits as figs, prunes, tamarinds, and 
the like ; and sugar, given alone in the form of honey, golden syrup, or 
still better the old-fashioned black treacle, tends to act as a laxative. B 
is, perhaps, still more efficient when given as marmalade or jam, because 
the action of the sugar is combined in these substances with the mechanical 
stimulation contained in the skins or seeds of the fruit. Vegetables, such 
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as cabbage, spinach, sprouts and salad, have a double stimulant action, 
jn part mechanical from their indigestible constituents, and in part 
chemical from the neutral salts they contain. Moreover, some of them 
increase the movement^ of thetbowels by giving rise to the evolution of 
a certain quantity of gas which aids their expulsive action. 

• The causes of constipation are very numerous, but they may be 
ranged under two main heads : firstly, lessened expulsive power ; 
secondly, increased resistance. The diminished expulsive powqr may 
be (i.) in the peristaltic action of the intestine ; (ii.) in the action of the 
diaphragm and abdominal muscles which aid the intestine in the expul- 
sion of its contents. 

The diminution of expulsive power in the intestine itself is rarely due 
to alteration in the muscular fibres. In some cases it would appear that 
the muscular coat of the intestine is naturally weak, although the volun- 
tary muscles in the same person may be well developed ; in some men, 
likewise, the heart is small and out of proportion to the size of the body. 
The intestinal muscles, again, like the heart, may be weakened or de- 
generated by prolonged disease, as by fevers ; but the intestines 
seem to have a greater resisting power than the heart to a high 
temperature, and do not show degeneration to the same extent as a con- 
sequence of prolonged febrile disease. E^en in severe and prolonged 
diseases, when the voluntary muscles have become extremely atrophied, 
the intestinal muscular walls show little alteration. Lessening of the ex- 
pulsive power of the intestine is, therefore, chiefly due to alteration in its 
nervous supply. Occasionally this may be of central origin, as in the 
extremely obstinate constipation of melancholia, mania, and other cerebral 
diseases ; but it frequently appears to be of reflex origin, or due to some 
jihripheral condition in the intestinal nerves themselves. 

' In chronic catarrh of the intestine there is a tendency to constipation, 
which may be due to weakening of the muscular fibres of the intestine, 
as well as to the nerves ; in peritonitis it is probable that both agents are 
affected. As a rule, however, sluggishness of the intestinal movements 
.depends rather upon the want of stimulation or the inactivity of the 
nervous system than upon the condition of the muscular fibres. One 
powerful cause of constipation is undoubtedly the presence of lime salts in 
drinking-water. The mode of operation of these salts has not been 
ascertained, but it is quite possible that it is due to an action of the lime 
upon the muscular fibre, rendering its contraction slower than before ; 
without doubt lime has this action upon involuntary muscular fibie 
generally. 

Diminution in the expulsive power of the abdominal muscles may be 
due to great distension, such as occurs during pregnancy, and as a con- 
sequence of repeated pregnancies ; to great accumulation of omental fat , 
or to tumours in thg abdomen, such as large ovarian cysts. Weakness 
of these muscles may also be due to the innutrition consequent upon in- 
sufficient exercise. This may occur, for instance, in heart disease, when 
the patient is prevented by the state of his circulation from taking 
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exercise ; or rit may be due to sedentary habits, or due to lack of time 
opportunity, or disposition to take exercise. Again, the muscles forming 
the floor of the ]^yis may be lax and weak, and may offer too little of 
the resistance which turns the faecal masrs from Ihe direction in which it 
passes into the pelvis f6rwards to the anus. There may be inability also 
to bring the muscles of the abdomen into full play on account of cardi^^ 
disease, which prevents a patient from straining, or from piles, fissure of 
the a^s, fistula, or other disease in the pelvic organs ; in which cases 
pain during defaecation makes the patient afraid to bear down. 

The natural stimulants to the intestines may be either of a mechanical 
or a chemical nature. The mechanical stimulants are the solid residues of 
food, or the distension by gases inside the intestine ; while those from 
without are the mechanical pressure to which the intestines are subjected 
by the diaphragm and abdominal walls during the actions of respiration, 
locomotion, and exercise of various sorts. The chemical stimuli are 
certain gases — such as carbonic acid, sulphuretted hydrogen, and marsh gas, 
sugars, neutral salts, and possibly other substances formed by the de- 
composition of food by bacteria within the intestines.^ When the 
amount of food which enters the intestine from the stomach is small in 
quantity, or very soft and easily digestible, it naturally exercises a much 
less powerful stimulus upon* the intestine than if it were abundant and 
contained a good deal of hard residue. The food may bo scanty either 
from famine, from lack of appetite, from irritability of the stomach caus- 
ing vomiting, or from ulceration and contraction of the pylorus delaying 
the food in the stomach. The food may be soft and readily digestible in 
the poorer classes, for whom bread, tea, and farinaceous food with a little 
sugar are the chief articles of diet ; or, in the richer, from the tenderness 
of the food and good cooking. When the food is not only soft, but coft- 
tains no indigestible materials, there will be very little residue in the 
large intestine ; and there will be, therefore, very little stimulus to its 
peristaltic action. When food is too bulky and too indigestible, it is apt 
at first to give rise to diarrhoea, which is not unlikely to be followed by 
a reaction ; so that those who are living constantly upon poor and spar- 
ingly digestible food may suffer from constipation as weft' as those in 
whom it is too soft or too well cooked. A similar reaction follows the 
use of purgatives ; so that those who are accustomed to use purgatives 
in excess of what is required by nature are very apt to suffer from con- 
stipation. One very common cause of constipatiop is the nervous torpor 
due to habit. Habits in most persons are very easily acquired. One person, 
if awakened at an early hour on one morning to catch a train, will go on 
waking fieedlessly at the same hour for many mornings to come ; another 
person who, disregarding the summons to rise, once deliberately turns 
over and goes to sleep after his alarm has sounded, is very apt to do so 
involuntarily and to oversleep himself on subsequent mornings ; although 
the alarm may sound as usual. Thus the nervous system may be 
trained to excite an action of the bowels at a certain time, so that an 
fvacuation becomes regular ; but habitual disregard of the natural call 
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to evacuate soon leads to a want of sensitiveness to it, and to constipation 
Hs the result. 

A short time ago I heard of a useful plan employed by a school- 
master. He sent all tl^ boys under his care in batches to the closets 
immediately after breakfast, each batch having to keep time to the 
minute. If any boy failed to have an evacuation in the time allowed, he 
was bound to report himself to the master in order to allow of proper 
means being employed to relax the bowels. If this plan were followed 
at all schools a useful habit would be established, and in manyifeascs a 
good deal of discomfort might be prevented in after-life. 

^ Dr. Cash has shown that the introduction of food into the stomach 
acts as a stimulant to movements of the bowels, and the natural time for 
evacuation in most people seems to be after breakfast. The stimulation of 
the food in the morning after the long rest during the night leads to the 
massage into the rectum of the faecal matter which has already accumu- 
lated in the sigmoid flexure ; and thus a desire to defaecate is set up. 
Such calls are not infrequently disregarded, especially by women, from a 
misplaced souse of modesty ; and not infrequently by men who, in their 
haste to business^, either do not go to the closet at all, or cut the act too 
short. In some cases long railway journeys, or other incidents, may 
interfere with the daily evacuation ; but whatever the cause, the result is 
apt to be the same. Preoccupation of mind by thought or emotion 
'may also interfere with evacuation ; and, as I have already said, cases of 
nervous disturbance, such as melancholia or neurasthenia, may be asso- 
ciated with most obstinate constipation. The natural evacuation may 
also be arrested, sometimes voluntarily, sometimes involuntarily, by the 
dread of pain ; or by actual pain from piles or fissure of the anus, or 
hy inflammation in or^around the ovary or some other pelvic organ. It 

stated that venous stasis, especially in the portal district, is liable to 
cause constipation ; and that, consequently, cases of cardiac or hepatic 
disease, which lead to portal stasis, are apt to interfere with evacuation of 
the bowels. This, however, is by no means invariable, and much venous 
congestion of the bowels may occur without the peristaltic action being 
lessened. U is, therefore, probable that constipation due to these causes 
is not directly duo to venous congestion of the bowel itself, but rather to 

some other factor associated with it. t • r 

Increased resistance may occur (a) from the altered conditicm 01 t e 
feces— dryness, hardness, or bulkiness; {b) from resistance to the move- 
ment of the intestine •from adhesions; (c) to dimniution in its lumen by 
fibrous bands running around it, stricture of the intestine itself or of the 
anal orifice due to old scars, to piles, or to malignant disease ; to 
pressure by other parts, such as a retroverted uterus, fibroid or othe* 
tumours of the uterus, or new growths in the pelvic walls, uterus, bladder. 
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habitually drunk; either because the patient is not thirsty, or habitu- 
ally takes little liquid in order to avoid the necessity of evacuating 
the bladder under circumstances when it might be inconvenient.' 
Others, again, instead of taking water, take iwine; and thus, to a 
certain extent, they fheat the natural*^ desire for fluid. Excessive 
excretion by the kidneys may lead to dryness of the faeces and constipa- 
tion ; as, for example, in cases of diabetes, where the sugar acts as a 
diuretic ; or where food is taken containing a sufficient amount of neutral 
salts tf act as a diuretic, but not enough to stimulate the intestine. 
Much exercise, leading to profuse perspiration, may also draw off water 
through the skin, and dry the contents of the bowels. If the fa‘cal 
masses remain in the intestine they tend to become drier and drier from 
absorption of the liquid they contain ; so that if a person, otherwise in 
health, voluntarily disregards the call to defaecate, and puts off the act for 
twenty-four hours longer, his motions are usually more scanty, darker, 
drier, and harder than they would have been if evacuated at the proper 
time. These hard, dry masses accumulate and tend to obstruct the bowel, 
and thus further increase the difficulty of evacuation. Thu& if a healthy 
man is obliged to pass over a day without evacuating the bowels, the move- 
ment on the succeeding day is likely to be not only drier and harder 
than usual, but frequently .more scanty. At first this seems extra- 
ordinary, because one would imagine that the accumulations of two days 
would be much more bulky ; but the absorption being greater there is 
less instead of more residue to evacuate. If a longer time passes with- 
out evacuation, the hardened faecal masses become pressed against one 
another, and the motions which accumulate in the iiitqstine become very 
bulky and very hard. 

Milk sometimes gives rise to exceedingly hard motions. When takeji 
in small draughts at a time, and especially when broken up by admixture 
with an alkaline water, or by taking a little piece of biscuit between each 
sip, the milk usually falls in coagula in the stomach, which are quickly 
digested ; but if the milk be drunk in large draughts, it may form large 
firm curds which, instead of being properly digested, form stringy masses 
of casein ; these become so felted together as to form an exceedingly hard 
mass which is very difficult to evacuate. 

Another cause of dry and hardened faeces is peculiarity in the quality 
of the water drunk. People living on a chalky soil and drinking hard 
water are very apt, as I have said, to suffer from constipation. Where 
this is the case, the patient should drink some of the ordinary bottled 
waters, such as soda water, potash water, or other aerated water. Not 
only so, tut their tea should also be made with these waters, instead of 
Ydth the ordinary chalky water ; as the quantity of lime in the water 
taken as tea is sufficient, in some people, if the water be very chalky, to 
keef) up the constipation. It is very difficult for patients supplied with 
hard water to get their food cooked with water free from lime ; it is 
better, therefore, if possible, to secure soft water for cooking purposes. 

Exercise has much to do with the movements of the bowels. Want 
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of exercise tends to cause constipation; partly, I believe,^ because the 
bowels do not get a mechanical stimulant applied to them by the con- 
traction of the abdominal muscles. The kind of exercise taken, however, 
is of no little importance. In oj'dinary walking on the flat the iDOwels get 
little or no mechanical stimulus, because almost t^e whole of the exertion 
i^ thrown upon the muscles of the leg and back ; but on walking up a 
hill, and in many of the so-called Swedish movements, the intestines 
undergo an alternate compression and relaxation which stimulates them 
powerfully, fn walking uphill, for example, the intestines are sqlleezed 
between the diaphragm and the abdominal muscles, both of which parts 
are called into unusual action by that kind of exercise. 

*To one class of patients I think exercise is disadvantageous. Not 
infrequently delicate women, especially those who have some sort of 
ovarian or uterine irritation, tell you that the more exercise they take, 
particularly walking exercise, the more obstinate the constipation becomes : 
whereas when they lie quiet they are perfectly well. In such cases, I 
believe there is a reflex inhibition of the peristaltic movements of the 
bowels from ^he ij;Titated ovaries or uterus ; and some of these patients 
find a strange remedy in opium. My attention was first directed to this 
means by the case of a woman who was under the care of my friend. Dr. 
Litteljohn. The bowels were obstinate, and Dr. Litteljohn prescribed 
half a grain of opium to lessen the pain of an inflamed ovary. To his 
astonishment after the opium she got a natural evacuation, which she had 
not had for a long time. 

In this patient ^he action of the bowels clearly appeared to be 
inhibited by the reflex irritation of the splanchnics, or by irritation of the 
ovarian nerves ; and i^ other cases I have little doubt that a similar 
inhibition of the intestinal movements takes place from ovarian irritation 
due to walking. When the patient is at rest, on the contrary, the 
irritation is prevented, the inhibition of the intestine ceases, and natural 
movement occurs. In the same way inhibition of the intestines may occur 
from piles, fissure, fistula, or other disease of the pelvic organs ; not only 
^may the voluntary expulsive efforts of the patient be diminished by fear 
of the pain w4iich the passage of a motion may cause, but also the move- 
ments of the intestine itself may actually be lessened. 

Increased resistance to evacuation may also occur from adhesions of 
the intestine due to old peritonitis ; from constriction by bands passing 
over them, or by contraction of the lumen from cicatrisation of old 
ulcers, or the presence *of malignant disease. Resistance may also occur 
by pressure from without, as by a retroverted utenis ; by a uterine or 
ovarian tumour ; by an enlarged prostate, or by other growth in the 
pelvis. In some cases a lessening of the lumen of the upper part of t e» 
rectum may occur from a tendency of the sigmoid to prolapse into 
it ; though this condition is one which more frequently gives nse to 
diarrhoea. * 

Symptoms.— The distinctive sign of constipation is that the evacua- 
tions occur too seldom, or are too scanty. The amount of evacuation 
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daily passed, by a healthy person depends very much on the quantity and 
quality of the food ; but ordinarily the amount passed, on a mixed diet, 
forms a brown cylindrical mass about five to eight inches long and an 
inch to an inch and a half in diameter. In ^constipation the amount 
may not be half of this? ; and consists of small dry, hard lumps, sometimes 
quite round, and of the size of hazel-nuts or walnuts. In some persojis 
the omission of a motion, or its absence even for several days together, 
seems to cause no symptoms, either local or general ; but usually in a 
healtl^ person, if the desire to defaecate be checked, the impulse to 
evacuate the bowel may indeed soon pass off, but it is frequently suc- 
ceeded by a feeling of discomfort in the abdomen, and a sense of heavi- 
ness and dulness in the head which may amount to an actual headache. 
If the bowels still be not evacuated these symptoms may pass off, and remain 
absent for a day or two ; l)ut Avhen the bowels continue constipated 
the hardened faeces may act as a mechanical stimulus to the bowel and 
cause diarrhoea, which brings relief. Or, instead of causing a single attack 
of diarrh(pa, the scybala may remain and give rise to catarrh of the colon, 
showing itself in alternate constipation and diarrhoea; or, they may produce 
the symptoms usually associated with gastro-intestinal catarrh, namely, loss 
of appetite, furred tongue, disagreeable smell of the breath with colicky pains, 
yellowness of the conjunctiva, or, if the duodenum be much implicated, 
even actual jaundice. Along with these symptoms, referable to the 
gastro-intestinal canal, may be associated dulness of intellect, irritability 
of temper, and depression of spirits with a tendency to headache. 
Continuous and obstinate constipation has been charged with causing 
still more serious cerebral disturbance, such as giddiness, hypochondriasis, 
and even melancholia or mania, symptoms which, have disappeared on a 
proper relief of the bowels. Palpitation may also result from constipation, 
but probably this affection is not due directly to the faecal matters in the 
intestine, but rather to the flatulent distension to which accumulation of 
faeces gives rise. The local symptoms will depend on the site and size of 
the accumulation. If present in the caecum or ascending colon, it will 
give rise to pain and tenderne.ss, and may lead to typhlitis with con- 
sequent peritonitis (see p. 923). When it occurs in the ^gmoid it will 
press upon the pelvic viscera, and by pressure on the bladder may bring 
about frequency of micturition and nocturnal enuresis ; by pressing upon 
the uterus it may give rise to dragging pain and disturbance of the 
menstrual functions, dysmenorrhoeaj amenorrhoea, or menorrhagia; by 
pressing on the seminal vesicles it may cause nocturnal emissions. The 
so-called seminal emissions occurring during defaecation are generally clue 
in part Co the mechanical pressure of scybala, and in part to the increased 
'straining which is necessary to evacuate them. When faecal accumulation 
is very great it may give rise to complete obstruction of the intestine and 
eventually to death. 

Treatment. — HabiL — One of the most important factors in the treat- 
ment of habitual constipation is the acquisition of the habit of regularly 
^evacuating the bowels at the same time every day. In order that this 
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habit should be formed the patient should go to the closet every day at 
the'same hour ; and he should do so, if possible, by the clock* with perfect 
precision, whether he anticipate an evacuation or not. 

Time—ThQ time chosen should be such that it is not likely to be 
interfered with by avocations. In most cases* the best time is the 
looming just after breakfast ; but if the patient is likely to be unable 
to keep to a definite hour in the morning, it is better to fix the evening 
just before going to bed. The evening should also be chosen for evacua- 
tion by those who suffer much from piles or tendency to prolapse ; 
because if the bowels are open in the morning the piles are apt to become 
full and congested, or the prolapsed bowel to come down and give 
discomfort and trouble to the patient during the whole day. On the 
other hand, if the bowels are evacuated just before going to bed, the 
parts can be washed, the piles or prolapse may be returned, and, the 
recumbent position being then kept for many hours, little or no dis- 
comfort will be felt by the patient. Thus the natural tendency to 
recovery from these diseases will be aided. While at stool, it is some- 
times advisable ty aid the passage of the faeces from the sigmoid into the 
rectum by pressing the abdomen with the ball of the left thiiml) over the 
course of the bowel from the left margin of the ribs, between the umbili- 
cus and iliac crest, down towards the pubes>*If, after a few attempts, no 
desire be felt, one or two drachms of glycerine may be injected into the 
bowel, so as to give the local stimulation to its action which faecal matter 
present in the rectum would usually exert. The stimulation thus afforded 
is frequently sufficient to start the peristaltic action of the bowel, and to 
])riiig the fa3ces froan the sigmoid into the rectum ; as well as to call into 
play by reflex action ^le abdominal muscles which usually aid an act of 
difaecation. 

. Position. — The practice adopted in this country of sitting on a closet 
is unfavourable to the evacuation of the boAvels. If the individual sit up- 
right the nates may be pressed together, and thus afford a mechanical 
impediment to the exit of the faeces. Many persons avoid this difficulty 

bending the body forAvard at an acute angle. This position has the 
further advawtage of putting the floor of the pelvis on the strain, so that 
It aids in turning the faecal masses forwards out of the rectum through 
the anus. Such stretching is more especially necessary in persons whose 
abdominal muscles are flabby and lax ; especially in women avIio have 
borne several children. The croudhing position in Avhich defaecation 
naturally takes place fn the open air, and in most countries, may be 
partially imitated in a water-closet by having a high footstool ; but when 
there is much difficulty in evacuating the boAvels it is still better to let 
the patient sit over an ordinary chamber-pot on the floor. In cases in* 
^^hich the uterus is retroverted or enlarged this position has the further 
‘^'dA'antage of allowing this organ to fall forward, so that its backward 
Pressure may not interfere Avith the passage of faeces through the 
lectum. 

Piet. — Dietetic treatment is of great importance in constipation^ 
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Oatmeal porridge for breakfast is a g66d laxative, and its action is still 
further incr&ised if golden syrup or treacle be taken with it instead of 
milk. Various kinds of br^ have been specially recommended for 
constipation, the esi^ntial point in each ^of them being that the flour is 
not so finely ground^er the starchy particles of it so completely separated 
from the harder outiSa^^of the grain as in fine white flour. Amongst t]j,e 
varioui' kinds used are varieties of whole-meal bread, bran biscuits, and 
admixtures of whole meal and bran in different proportions. Golden 
syrup ^d treacle still retain their laxative properties when mixed with 
flour, so that various kinds of ginger-bread have a laxative action. 

All vegetables, or fruit, containing much cellulose, especially in the 
form of hard fibres, leave a good deal of indigestible residue in the 
intestine ; hence they have a somewhat aperient action. Green vegetables 
of various kinds — cabbage, spinach, Brussels sprouts, asparagus, Portugal 
onions, carrots, haricots, and turnips — are all useful ; and some of them, 
especially cabbage, tend to act as laxatives not only by the mechanical 
effect upon the intestine, but also by forming a good deal of gas in the 
intestine. This gas is occasionally so voluminous as to .become objection- 
able and to interfere 'with the use of the vegetables. Besides these 
vegetables, which are usually eaten cooked, there are some, such as 
tomatoes, which are usefuPboth cooked and raw. A tomato eaten at 
breakfast >vill sometimes keep the bowels regular ; and a raw apple eaten 
in the morning before breakfast has a similar effect. Stewed fruits, 
gooseberries, apricots, apples, pears, plums, and especially prunes, have all 
a laxative action, and may be used at meal-times for this purpose. Baked 
apples and stewed prunes are most commonly preferred. They probably 
owe their action not only to the cellulose that they contain, but to the 
sugar and neutral salts which are present in them. Jams and jclli«s 
made from fruit have also a laxative action. In jams there is the 
mechanical effect of the seeds or skins which they contain ; in jellies this 
is absent, but the sugar and the vegetable salts render them slightly 
laxative, though not so much so as jams or marmalade. Syrup and 
honey have also a laxative action ; but one of the best substances of this^ 
kind is marmalade, and this addition to breakfast has greatly increased 
in popularity. 

Drinks . — The amount and kind of water drunk is also of great import- 
ance. Many people drink too little water, and frequently a tumblerful of 
cold water on rising in the morning, br on going to bed at night, or on both 
occasions, suffices to keep the bowels open. In 'winter, and with delicate 
persons in whom the cold water tends to lie heavy at the stomach, a 
tumbler^ hot water sipped on rising in the morning and on going to 
fbed at night is better than cold. To the constipating effects of hard 
water I have inferred more than once, and people who live on a chalky 
soil do well to ijemove the lime from the water, as far as possible, hy 
boiling it firsts and after it has settled, or has been filtered, exposing it to 
the air so that it may regain its freshness ; or it may be aerated m a 
gasogene. If the water, instead of carbonate of lime which is removed by 
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boilitia» contain aiflpliate of Ixi&ae imch remains in solution notwithstand- 
■ e the boiling, so that the water is permanently hard, patients who are 
troubled with constipation should drink aeratki water, and make tea 
of rain water or again ofesome kind of aerated water. 

Teas and wines vary so mucii in their character* that while some of 
them tend to produce constipation, others rather tjnd to act as laxatives. 

As a rule, however, tea coij^tains a considerable proportion of tannin, which 
may act as an astringent; so that although in some persons tea is a 
laxative, yet in cases of constipation cocoa or coffee should be tried 
instead. Some of the red wines, such as certain clarets or ports, contain 
much tannin and are very astringent ; white wines are less so, and in 
constipation are therefore to be preferred. 

Exercise. As I have said, want of exercise tends to cause constipa- 

tion and active exercise to relieve it ; and that the active exercise ought 
to be sufficiently brisk to induce active play of the diaphragm and 
al)dominal muscles. The languid saunter along a road, which is sometimes 
known by the name of a “ constitutional walk,” is of comparatively little 
service in thic respect. I repeat, however, that sometimes exercise, as 
in cases of ovarian or uterine irritability, has just the opposite effect. 

Massage . — In chronic constipation massage sometimes proves a very 
useful means of treatment. It may be applied to a certain extent by the 
patient himself, who may gently rub the abdomen in the direction of the 
hands of a watch every morning or night, or may roll a cannon ball (from 4 
to 7 lbs. weight, and covered with chamois leather) in the same direction. 
Seven pounds seems a great weight when held in the hand, but a cannon 
ball of this weight ^oes not feel at all too heavy when it is rolled over 
the abdomen. THese simple methods, however, are by no means so 
efficacious as the regular application of massage by a trained operator. 

Hydropathy. — In some cases hydropathic treatment is very useful \yide 

vol i p 345] The essentials of the hydropathic treatment are the applica- 
tion of wet compresses to the abdomen two or three times a day and sitz 
l)aths — cold in the summer and the chill taken off in winter. These 
must be followed or accompanied by exorcise and drinking water; so 
. "ihat it is almost impossible to get the full effect of the therapeutic 
measures in a patient who is being treated at home. 

Drugs.— The drugs that have been used for the relief of chrome con- 
stipation are many indeed ; but, on account of the important part w ic 
inaction of the rectum plays in the malady, aloes, which has an especial 
action upon that part' of the bowel, is more miiveraally employed, 
either al^e or in cbmbination, than any other, in the medicind treatment 
of constipation. It forms a part of every purgative vege » pi m 
the Pharmacopoeia with the exception of the compound 
pill. When giwn alone it is convenient to adimmster it m the^fo^ 


of granules wliich contain one-tenth of a grain e^h of ^ 

with sugar and milk? One of these granides taken unth ^hjneal 


isTk:;“ Te bowrregular. One objection tlmt is frequency 
raised against Les is that it tends to cause piles ; and there can be no 
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doubt that a full dose of an aloetic purgative is very likely to bring or 
an attack of piles in those liable to this ailment. But small doses o 
aloes, on the contrary, by maintaining a regular action of the bowel, tend t( 
prevent piles by avoiding the local pressure ini the rectum which large 
and hard motions occasion. In combination Avith rhubarb or colocynth 
aloes is employed as a dinner or breakfast pill, and such a formula as the 
following is very useful : — R Pil. colocynth co., Pil. rhei co., aa gr. ]. 
Ext. hyoscyam. gr. ss. M. Ft pil. 

An old friend of mine, to whom I oAve this formula, told me that lu 
had used it every night of his life for forty years ; it had done him nc 
harm : on the contrary, it had done him much good, and the long contiiiu 
ance of it did not seem to diminish its effect nor had the dose to be increased. 
He took his pill every day five minutes before dinner, so as to give it a 
slight start of the food, and this plan, as judged by its results, seemed to 
be a good one. Where the pill taken at night does not act quickly 
enough so as to produce a motion in the morning at the time that is 
usually most convenient to the patient, it may be taken at lunch or even 
at breakfast. The three remedies that are most in vogue »at present as 
laxatives are the sulphur lozenges of the Pharmacopoeia, which Ave owe 
to Sir Alfred Garrod, compound liquorice powder, and cascara sagrada. 
Two or three sulphur lozenges every night frequently suffice to produce ^ 
soft pultaceous action next morning ; and half a tcaspoonful to a tea- 
spoonful of liquorice powder in half a Avineglassful of water has a similar- 
action in cases where the sulphur alone is insufficient to produce the 
effect. Cascara sagrada, in the form of the extract or liquid extract, has 
largely displaced other purgatives. The solid extraqt is the more con- 
venient, as it may be given in pill in doses of one to three grains either 
alone or combined Avith extract of hyoscyamus, or with extract 
hyoscyamus and some hepatic stimulant, such as euonymin or iridin. 
A plan Avhich is useful in some cases is to put a pinch of senna leaves or- 
pods in a small muslin bag, and place this in a stewpan with some water 
and prunes. During the process of stewing the active principle of the 
senna is dissolved by the water, and imparts stronger aperient power to 
the prunes and their juice. The bag is removed when the prunes are 
steAved, and a little experience teaches the patient the proper quantity of 
the confection to use. In atony of the intestine strychnine or nux vomica is 
a useful adjunct; and belladonna not only tends to prevent griping, but seems 
to have a regulating action upon the nervous system of the intestine itself. 
In one case of obstinate constipation I succeeded in 'obtaining natural action 
for some months by the use of a pill containing extract of hyoscyamus and 
extract of nux vomica without any direct purgative whatever. The idea 
• of using such a pill in chronic constipation was to try to shift the balance 
of excitability from the inhibitory to the motor nerves of the intestine. 
In another case of obstinate constipation in a gouty patient, I succeeded 
in obtaining regular action of the bowels, which hW previously resisted 
very powerful purgatives, by putting the patient on a com*se of salicylate 
of soda. In some patients meat and beef tea appear to have a strongly 
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constipating action ; in others they have just the reverse. In many 
patients the omission of meat from the diet table causes the bowels to 
move regularly a result not due simply to an increased bulk in vegetable 
diet, for in some cases it is obtained when the diet remains other- 
wise almost unaltered. ^ 

^ In some cases, again, bread seems to have a very constipating action, 
and one patient, who suffered from obstinate constipation, told me that 
since he gave up bread entirely and lived upon fish, meat, and vegetables, 
his bowels have been perfectly regular. * 

The addition of iron appears sometimes to aid the action of aperient 
pills ; and the pill of aloes and iron of the British Pharmacopenia some- 
times acts very satisfactorily. When one aperient ceases to act another 
may be given ; and by changing the purgative from time to time regular 
action of the bowels may be maintained. Many people think that the 
continued action of purgatives is unnatural and injurious, but, at any 
rate, the harm they do is less than is likely to occur to the patient from 
accumulation of faecal matters in the intestine ; and dinner pills may be 
simply lookedtupoji in many cases as supplying the stimulants of which 
the food has been deprived during the process of cooking. If there be 
any largo accumulation of hardened faeces in the bowels the fmces should 
not be driven down forcibly by a violent piurgative, but should be washed 
out from below by means of an enema. Enemas consisting of warm 
water alone, of soap and water, or of castor oil and starch mucilage, are 
frequently employed, not only to remove hardened faecal masses but also to 
induce daily action of the bowels. It is usually said that their continued 
use is apt to produce a catarrhal and atonic condition of the intestine ; 
moreover they are' troijblesome and often inconvenient to the patient. 
Oyate years enemas of one or two fluid drachms of glycerine, or supposi- 
tories containing glycerine, have been employed to cause evacuation of 
the bowel ; and although they too are liable to lose their power, they 
are frequently very useful indeed, because the stimulus to defsecation 
comes from the rectum; if no faecal matter is present no desire is 
felt. The advantage of glycerine is that, if a patient on going to the 
closet is iinabl# to evacuate, by using glycerine he will probably get the 
desire, and obtain evacuation in about ten minutes, inste;id of waiting 
until next morning to obtain evacuation by means of a pill or aperient 

draught. 

When large masses of scybala have accumulated in the intestine, it 
may be necessary to refhove them mechanically, by breaking them down 
^uth the handle of a spoon if they are in the rectum, or by washing 
them out if they are higher up. In order to do this they* should 
he softened as far as possible by the introduction of large enemas having 
either oil or water as a basis. Olive oil may be used alone, a pint or 
uiore being thrown up if the patient be able to retain it. Water at aboht 
^ temperature of 98 °^. should be used for the enema, as either cold 
^ater or very hot water tends to increase the action of the bowel. It 
should be introduced under very gentle pressure indeed, either with a 
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syringe or, still better, by an irri^btor, 'which should be fiiispended twelve 
or eighteen Ihiches aboye Ae patient's hips. The exact height must be 
regulated by? the pemott’s feelings ; if the bowel he very irritable thS 
pressure must be diminished ; if it be but slightly irritable, the pressure 
may be increased. As large a quantity of water as can be retained 
should be thus introduced — usually from one to three pints ; and it is 
often retained better when introduced through a soft rubber tube, not 
directly into the rectum, but into the sigmoid flexure. The size of the 
tube must be regulated according to the case ; but frequently a stout tul)e 
half an inch in diameter is better than a small one, as it is not so likely 
to kink in the rectum, and the end of it passes more easily into the 
sigmoid flexure. Linseed tea, or thin starch paste, may be employed 
instead of plain water. In order to allow of the introduction of such large 
quantities into the bowel, it is advisable to pass the rectum tube through 
a piece of dentist’s rubber which may be held tightly against the anufe, 
either by the fingers of the nurse or by a napkin folded round it. When 
desire to defaecate comes on diu*ing the introduction of an enema its 
administration should be stopped for a few minutes, and gentle pressure 
on the anus kept up. The desire to defsecate then usually passes away, 
and its cessation may be aided by very gentle rubbing over the abdomen. 
After the liquid has been introduced, it is well to keep a folded napkin 
over the anus with a certain amount of pressure for some time, so that 
the liquid may be retained and gradually soften the scybala. If the 
bowel be very irritable a dose of opium may be given — either by the 
mouth or, still better, as an opium injection, or as a morphia suppository 
— half an hour before the introduction of the softehiqg enema. 

In some cases, where faecal concretions are very hard to remove, the 
action of the enema below may be aided by washing out the stomaj^. 
This operation seems to exercise a stimulating action through the nerves 
on the movements or secretions of the intestine, and thus aids in the 
removal of the faecal mass. 


T. Lauder Brunton. 
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diseases of the small ISTTESTINE 


iJnper this heading reference will be made to those morbid conditions 
only which have not been described elsewhere, lest any be omitted from 
the System of Medicine. In many instances the lesions of the small 
intestine have been described under other headings, such as typhoid 
tever, intestinal obstruction, and so forth ; and a cross reference is all that 
is required. 

Synopsis 


:^[alformalions . — Duodenal pouches; duo- 
denal occlusion ; Meekers diverticu- 
lum ; occlusions of small intestine. 

Innocent tumours of duodenum and small 
intestine. 

Lymphadenoma? • 


Vascular disturbances of intestine. 
Ulceration of intestine : tuberculous, syphi- 
litic. 

Malignant growths. — Primary : {a) in 

duodenum ; {h) in jejunum and ileum. 
Secondary. 


Malformations. — Duodenal pouches. — The duodenum occasionally 
presents a small pouch arising from the second part, just above the biliary 
papilla ; the mouth of the pouch is wide, and the depth of the pouch 
about one inch. The walls are formed of the normal coats of the 
intestine, and though they are thin there is no reason to believe that 
the condition is due {o ulceration. The pouches are usually supported 
by the pancreas, aud probably this is why they remain of comparatively 
small size. The b'iliarx papilla may be just within the margins of the 
p%qch, but the pouch is not the end of the common bile-duct greatly 
dilated. The constancy of its position makes it probable that the pouch is a 
congenital imperfection connected with the adjacent hepatic diverticulum. 
It is noteworthy that congenital occlusion of the duodenum is situated at 
the same level, and it is probable that both these defects are the expression 
of departures during foeUl life from the normal development of the hepatic 
iliverticulum.* The departures appear to be in opposite directions, and it 
IS interesting to note that somewhat analogous abnormalities may occur 
ill the ileum in connection with the vitelline duct, which may persist^ as 
Meckel’s diverticulum, or, nob content with self -obliteration, may give 
nse to occlusion of the ileum. I haf e seen the association of a duodenal 
pouch and of a Meckel^ diverticulum in the same body. 

No symptoms or evil results are known to be due to^ uo ena 
pouches; it is conceivable that, if filled with food, they mig texci 
pressure on the common bile-duct. Pertik records a glove-shaped diverti- 
culum which, as it became filled with food, must have exerted pressure 
on the lumen of the duodenum and narrowed it ; but, as Lwald says, this 


“ the duodenum i- -hove 

of the biliary papilla into the duodenum. There may e a lap gm 
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or without perforation in the centre running across the bowel, or the 
continuity of the bowel may be completely interrupted. The septuril h 
composed of the muscular as well as of the mucous and submucous coats’ 
of the bowel ; its position is constant, and pointe to the conclusion that 
it is connected with the. budding-olf of the hepatic diverticulum in fcetal 
life. Shattock explains the mechanism both of this congenital defect aii^l 
of the analogous one of congenital atresia of the tesophagus, by supposing 
that the unequal growth which leads to the formation of the glandular 
diverticulum (liver or lungs) produces a kink on the opposite side of the 
original tube, much as will happen if the intestine be drawn out in an 
artificial anus through any thickness of the abdominal wall, and that this 
displacement may conceivably lead to secondary closure of the original 
tube. 

The part of the duodenum above the occlusion becomes dilated, and 
may form a tense thin-walled cyst ; this part of the duodenum may end 
blindly as a cul-de-sac, or, as is generally the case, it remains connected 
with the third part of the duodenum. 

The dilatation spreads from the first part of the ^duodenum to the 
stomach. 

If the occlusion be complete, vomiting begins soon after birth and 
continues until death, which ^usually follows within five days. The com-, 
plete absence of bile from the vomit should suggest this form of congenital 
occlusion rather than one lower down, below the entrance of the bile- 
duct. The vomit may be clear at first, and subsequently of coft'ee-ground 
character. Meconium passes into the faeces, and may be voided per 
rectum. Jaundice is absent unless some secondary disi-urbance be set up, 
as occurred in the case recorded by Champneys aqd Powei*. 

When the occlusion is not complete some food may pass through 
into the intestine, and life is not so rapidly brought to a close. 

Ducros refers to congenital narrowing, obliteration, and complete 
interruption of the alimentary canal at the junction of the duodenum 
with the jejunum. He collected three cases of stenosis, five of obliteration of 
the lumen, and three of complete interruption of the intestine at this point.^ 
The probable cause of such changes in this situation is pressure from the 
anatomical arrangement of the peritoneum at the duodeno-jejunid 
junction. 

Meckel’s diverticulum is the persistence of the omphalo-meseiitcrie 
or vitelline duct. It occurs in from* 2 to 3 per cent of bodies examined, 
and usually comes off the ileum within three feet of the caecum ; it may arise 
much higher up, but the pouches occasionally seen in the duodenum should 
not be called Meckel^ diverticula since, as we have already seen, they are 
• connected rather with the hepatic offshoot from the intestine than with the 
vitelline duct. It appears to occur more commonly in males. There is con- 
siderable variation in the attachments, size, and sha^e of the diverticulum. 
It is commonly about 2 to 3 inches long, and about the same lumen as 
the ileum from which it springs ; it may, however, be much longer. Pollan 

describes an exceptional case in which the intestine gave off a diverticulum 

1 
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36 inches in length at a distance of 24 inches from the, pylorus, the 
continuation of the small intestine being 63 inches long; on the other 
• hand, it may only be represented by a slight pouching of the intestine. 

It may run to the umbilicus and end blindly in the umbilical cord, 
ill which case it will be cut through at birth, and give rise to an intestinal 
fistula ; it may be adherent to the internal surface of the umbilicus, or be 
attached to that spot by a fibrous cord of varying length. When 
opening widely at the umbilicus the mucous membrane of the diver- 
ticulum may prolapse, sometimes so extensively that a spur from the 
ileum projects at the wound with two openings into the ileum, one on 
each side of it. Golding Bird describes a case in which the ileum below 
Meckel’s diverticulum became intiissuscepted into the diverticulum, and 
refers to a case of Barth’s in which the proximal piece of the ileum 
passed into the diverticulum and formed an intussusception. 

• When the diverticulum opens at the umbilicus, pouching of the 
mucous membrane may give rise to congenital umbilical polypi 
microscopically resembling the mucous membrane of the diverticulum. 
Such polypi* maj^ be found without any direct evidence that a diver- 
ticulum is attached at or lying open at the umbilicus. It may be 
noted that other forms of umbilical polypi, composed of granulation or 
.angiomatous tissue, may occur in children.* Cysts lined with columnar 
epithelium close to the umbilicus may be derived from the vitelline duct. 

To return to its attachments ; it may be adherent to the inner surface 
of the umbilicus, or be tethered to it by fibrous cord, which represents its 
atrophied continuation. This tag may become loose, and may then 
l)ecome adherent 1^) the peritoneum elsewhere. 

The various ways, in which strangulation of the intestine may be 
1^’ought about by the diverticuliun or the fibrous band arising from oi 
representing it are fully described in the article on intestinal obstruction. 
Most frequently the diverticulum ends blindly, and its termination is 
usually smooth and rounded, but, as in a case figured by Hudson, it may 
be knobby and hammer-shaped. 

The diverticulum may project from the convexity of the ileum, and he 
quite free, oi^be provided with a mesentery of its own ; or, again, it may he 
between the layers of the mesentery arriving from the concavity of the 
intestine. Its walls are like those of the ileuin, and it may share in the 
morbid conditions affecting the intestine ; thus it may be strangu ate in 
n hernial sac, or be attacked by various forms of ulceration, and in one 
remarkable example rgeorded by Makins there were no less than thirteen 
perforations in it. Inversion of the diverticulum into the lumen of the 
ileum has been known to give rise to nitussusception ; and it possible 
that invagination of a small diverticulum and subsequent changes taking 
place in it may explain the presence of some polypi found in e ower 

part of the ileum (mfe p. 713). ^ j 4 .* 

The part which Ue vitelline duct plays in the production of con- 
genital obstruction of the ileum will be referred to later. 

Multiple diverticula of the small intestine are very rare, they are not 
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derived, like ^ the single Meckel’s divertioulum, from the vitelline duct. 
They resemble the saceuli in the colon found between the longitudihal 
muscular bands. They seem to occur chiefly along the mesenteric’ 
attachment. They have been attributed U) dainage received in a hernial 
sac, though evidence of4his may be wanting. Perhaps they may be due 
to a deficiency of the longitu^nal muscular coat allowing a series of 
herniations of the intestinal walls ; or possibly they may be due to foetal 
peritonitis drawing out and partially separating small pieces of the in- 
testinal wall Complete separation of numerous bits of the intestinal 
wall by this process of foetal peritonitis has been thought to explain the 
presence of multiple cysts in connection with the intestine; a slighter 
degree would give rise to sacculi. 

Occlusion of the small Intestine congenital in origin may be com- 
plete ; the lumdn of the intestine being interrupted, and the intestinal 
walls only represented b}^ a cord connecting the pervious parts of the’ 
bowel. These occlusions may be multiple. They are of course incom- 
patible with life for more than a few days. 

In other instances the small intestine may be partially stenosed by 
contraction of its walls, or may be obstructed by a diaphragm stretched 
across its lumen like that seen in partial occlusion of the duodenum. 
This narrowing is most frequent in the lower part of the ileum, in the. 
situation, that is, where the diverticulum ilei occurs. 


Sometimes a fibrous band representing the remains of the vitelline 
duct is seen to be attached at the point of the stricture ; in such cases 
the stenosis might be mechanical and due to the iptestine winding the 
band round itself ; but such cases are exceptional. *. More often the 
stenosis is unaccompanied by any remains of the vjtelline duct. 

The most probable explanation of the presence of single obliteratioi)^, 
narrowings, or diaphragmatic membranes in the ileum is that the process 
of atrophy and involution of the vitelline duct has become excessive, and 
by spreading to the intestine at the point of junction has produced 
similar changes there. A similar pathological process may occur in the 
aorta at the situation of the ductus arteriosus, or lower down where the 
right aortic arch is attached in foetal life. 

' In other cases similar but multiple narrowings of the small intestine 
are found. They show no sign of past ulceration or other morbid process, 
and though less advanced are of the same pattern as the multiple complete 
obliterations mentioned above. Th6y are presumably due to the same 
cause. Whatever it may be it is active in foetal liie. It does not seem 
probable that excess in the obliteration of the vitelline duct would explain 
multiples obliterations, especially when they are far apart. Such an 
explanation could not possibly bo stretched to fit obliterations on the 
same body so distant as in the upper part of the jejunum and lower part 
of Ihe ileum. 


Intra-uterine peritonitis, by interfering early in foetal life with the 
proper development of the intestine, or later by producing bands an( 
adhesions by which the intestine is constricted and locally obliterated, 
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offers a possible explanation. While abnormal development of the valvulie 
^ coiiniventes ^s been suggested as an explanation of multiple diaphragmatic 
Strictures, too cause of this hy^rtrophy in the valvulae conniventes is 
wanting. It is rather gainst ^his view that the valvulae conniventes are 
but slightly developed in foetal life (29). , 

, The fact that when congenital stricture of the small intestine occurs it 
is comparatively often multiple, shows the multiplicity is not a mere 
coincidence. 

Clinically, partial single narrowing of the lumen, such as may occur in 
the ileum near the site of Meekers diverticulum, may give rise to no signs of 
obstruction, and is compatible with long life (19). I have seen a case with 
three diaphragmatic obstructions in a man aged twenty-five years without 
any intestinal troubles. In other cases there may be signs of chronic 
obstruction. The liquid state of the faeces in the small intestine accounts 
‘for the absence of symptoms when there is a considerable amount of 
narrowing of the calibre of the intestine. 

Iniwcent tumours of the dm)denum require hardly any comment. Polypi, 
formed from*the^nucous membrane and having a papillomatous structure, 
occur much less often here than in the rest of the intestinal tract ; 
though exceptionally, as in Collier’s case, they may be more numerous on 
•the duodenum than in the remainder of thenntestine. 

Dr. Perry has described a single large papilloma arising from the mucosa 
around and below the biliary papilla, which did not obstruct the bile-duct. 

A large myxo-fibromatous polypus arising in the second part of the 
duodenum gave risc^ in a patient of Dr. Foxwell, to the symptoms of 
pyloric obstruction 

In a remarkable Cfyse of lymphangiectasis of the intestine described 
iiy Allchin and Hebb, the mucous membrane of the duodenum and 
jejunum were the parts most affected. 


Lymphadenoma in the duodenum is so like the same condition in the 
•small intestine that it need not be described separately. 


Innocent tumours of the jejunum and ileum. — Polypi of the 
small intestine have been sufficiently described in the article on 
intestinal obstruction. The papillomatous glandular or mucous polypus 
IS the commonest. 


Large polypi containing muscular or fibrous tissue may obstruct the 
lumen of the gut or gfve rise to intussusception. 

The Guy’s Hospital Museum (No. 891) contains a polypus of the ileum 
'vith a central mass of fat, and was thought to be due to invagination of 
n Meckel’s diverticulum taking some of the mesenteric fat in with it. • 
Innumerable villosities due to lymphangiectasis have been described, 
•jnd in a minor degree dilatation of the lacteals is not so very rare, and 
been found in association with chylous ascites. 

Multiple congenital cysts of the intestine have been explained on the 
hypothesis that foetal peritonitis cuts off small portions of the intestinal 
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walls, and that these foetal inclusions subsequently undergo cystic 
dilatation with mucoid contents. Eoth has found an intestinal (fyst 
lined with ciliated epithelium, an observation bearing in a suggestive" 
manner on the character of the intestinal mucosacin early foetal life. 

In a man who died of phthisis, Lkulle found 300-400 cysts of 
various sizes in the submucous layer ; the larger ones contained fluid, tly) 
smaller ones leucocytes and giant cells, but as no tubercle bacilli could 
be found he did not regard them as tuberculous, but as derived from the 
mucosa. 

Lymphadenoma is not very commonly seen in the intestinal tract. 
Dr. Newton Pitt has given an admirable summary of the pathological 
conditions, which he divides into — (i.) Lymphadenoma attacking the 
lymphoid tissue in the mucous and submucous coats, and giving rise to 
tumours which, though projecting into the lumen of the bowel, do not 
materially alter its calibre ; usually they do not ulcerate. The lower 
part of the ileum around the ileo-caecal valve is most frequently attacked, 
the duodenum rarely, and the colon often escapes. 

(ii.) Lymphadenoma arising in the subserous lymphatjics, *und spreading 
from the mesenteric glands. The intestine is attacked from without, anil 
becomes enclosed in a sheath of lymphadenomatous growth which invades 
the muscular coat, paralysing it, and thus leading to dilatation of the. 
bowel. The growth is not so well supplied with blood as in the first case , 
and when it penetrates to the mucous membrane it is therefore more liable 
to ulcerate. It does not, like the first group, specially attack the Peyer’s 
patches and solitary glands. 

Roughly speaking, lymphadenoma seems more prone to attack that pait 
of the alimentary canal, the small intestine, which primary carcinoma avoids ; 
they might bo said to divide it between them. Thus Pitt draAvs attenti^i 
to the fact that lymphadenoma of the duodenum may be limited abruptly 
by the pylorus, and that it may also avoid the pylorus, a frequent 
site of primary carcinoma, in spite of the fact that lymphoid tissue is found 
there in young people. 

Lymphadenoma of the intestine, especially when it spreads in from 
the outer surface, may give rise to severe or intractable diarrhoea, and 
this fact should be borne in mind ; otherAvise the diarrhoea might be put 
down to the administration of medicinal doses of arsenic. 

Vascular disturbances in the 'intestines are of very various kiiKl^- 
— The chronic venous engorgement of portal stagflation, whether this be 
due to tricuspid regurgitation or to obstruction in the liver as in cirrhosis, 
easily parses into catarrhal inflammation, and is then characterised by the 
^presence of tenacious mucus on the surface of the intestine. 

Localised dilatation of veins is sometimes seen in this condition, but 
may occur independently. 

Active congestion may, of course, be seen post-mbrtem in toxic cases o 
enteritis and diarrhcea, but it is frequently absent when, from climca 
evidence, it might have been expected. 
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Haemorrhages into the substance of the intestinal mucous membrane 
•into the submucous coat occur in the infective endocarditis from 
embolism, sometimes in thrombosis, in some cases of chronic Bright^s 
disease giving rise to the albuminuric enteritis described by Dr. Dickinson 
\nde article “Colitis”), in purpura, where again ulcejration has been noted, in 
dran<^ulation of the bowel, and in other cases where the cause may not 
be' evident. In the last case the haemorrhage may be extensive and 
su^t^cst at once embolism or thrombosis of the mesenteric vessels, but 
car5ul search may fail to bring such a cause to light ; some of these cases 
seem to be allied to the sanguineous peritoneal cysts described by 
I)r. T. Fisher. 


Ulceration of the intestines is described under so many other 
headings, that it would weary the reader, and, indeed, bo unnecessary, to 
■<rive all the cross references to the diseases of which ulceration of the 
small intestine is either an integral part or a more or less direct result. 

Generally speaking, i-efercnce should be made to the articles on 
Diarrhoea, Diarrhoea in Children, Colitis. 

An account of tuberculous ulceration and some remarks on syphilis 
and its relation to intestinal ulceration have been appended. 

Tuberculous ulceration . — Modes of alUck . — As in other parts of the 
’ body in generalised tuberculosis, miliary tubercles may occur in the mucosa 
of the intestine, but the deposit is, of course, of no clinical importiince. 

Primary infection of the mucous memliranc from tuberculous milk or 
meat contaminated ivith tuberculous material, or even from butter, occurs 
very rarely in adults ; more commonly in children. n • ^ 

Secondary tuberculosis of the intestine due to the 

,,utum containing tubercle bacilli very commonly seen, and has been 

found in over 50 per cent of fatal cases of phthisis. It must be borne 
in mind, however, that tuberculous patients may siiffer from folbtu . 
ulceration of the small intestine, which may well be due to ^be ^ocotc 
contained in the sputum they swallow; and that every f°^^ 
small intestine of a patient dying from tuberculosis is not necessarily 

The presence of simple follicular ulcers certainly th^^ 

tine more vulnerable to tuberculous infection, and j 

may take place. Chronic intestinal caUrrh, such as that seen in rickets 
alco\olism^nd other conditions, i^ probably a djspomng ^ to the 
development of intesfinal tuberculosis of consi era I ggp^jQ^al 

The first part of the duodenum is. like the 
situation for tuberculous ulceration ; this immunity > o 
oil the acid reaction of the intestinal contents. occur by the 

Infection of the mucous membrane of S^-h*it is 

extension of the tuberculous process from e p • any 

remarkable how frie the niucous membrane may rema^^^^^^^ 7 

complication even when there is Tuberculosis/’ vol. ii.) that 

IS known from Martin’s researches (article Tuberculosis, , 
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tuberculous ^enids of the abdominal glands majr result from feeding 
animals with "Wberculous sputum without any gross lesion of the intestihe * 
from this tuberculous j^ritonitis may result, and finally perhaps the intes-' 
tine may be infected. Tuberculous peritonitis may, however, be due to 
infection fiom other sources than the intestine p. 659). 

Tuberculous infection of the intestine might be secondary to tlm 
discharge of tuberculous abscesses or glands into the lumen of the intestinT 
In a case, however, under the care of my colleague, Mr. Turner, in which 
a tuberculous abscess in kidney burst into the duodenum, I found the 
intestine quite free from ulceration. 

Siluatim, — Tuberculous ulceration of the intestine is commonest on 
the lower part of the ileum, and though the ulcers may extend throughout 
the whole of the small intestine, they become less frequent as the duodenum 
is approached, where they are very rarely found ; ulceration has been 
seen, however, within half an inch of the pylorus. Since it is thought* 
that the acidity of the gastric juice tends to prevent the occurrence of 
tuberculous ulceration, it is probable that in such exceptional instances 
its secretion was deficient in hydrochloric acid. ^ 

The ulcers, like those of typhoid fever, are more common around the 
ileo-caecal valve, and may extend into the appendix giving rise to 
symptoms of appendicitis, oih into the colon. The colon may indeed be. 
affected without the ileum being involved, while the rectum is a not 
infrequent situation for such tuberculous ulcers. 

Anatomical characters. — The tubercles generally begin either in Peyer’s 
patches or the solitary glands, and after imdergoing caseous degeneration 
appear as small yellowish spots, which soften down in the centre, run 
into each other, and by opening into the intestine give rise to the earliest 
stage of a tuberculous ulcer. The lymphoid and other tissues around ajie 
swollen from extension of the inflammatory process, and the edges of the 
ulcer are raised. The ulcer extends by softening and discharge of the sur- 
rounding tubercles, while at the same time infiltration of the coats of the 
intestine is proceeding. The lymphatic vessels become affected, and local 
chronic peritonitis is set up. The base of the ulcer thus becomes thickened 
by tuberculous inflammation in its muscular and serous waKs, and small 
white or even yellow tubercles can be seen on the peritoneal surface, 
which appears somewhat opaque and thickened. The base of the ulcer 
is thus protected against perforation, and may be considerably thicker 
than the healthy parts of the intestine. The danger of perforation is 
still further prevented by the tendency of the local tuberculous peritonitis 
to cause adhesions to surrounding coils of intestine. In some cases these 
adhesionfibmay be drawn out into bands [vide article on “ Intestinal Obstruc- 
tion,” p. 808] or may be broken across ; they are then seen as filamentous 
tags on the outside of the intestine, and become more evident when the 
intehtine is placed in water. The chronic inflammation may give rise to 
pigmentation of the peritoneal or of the intestinal Surface of the ulcer ; 
this is more often seen in the chronic oblong ulcers in the colon. 

The base of the ulcer is thickened, as already mentioned, from the 
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presence of caseous tubercles and inflammatory tissue, and is usually 
roughened and irregular ; sloughs are only present exceptionally. 

* The edges of the ulcer are raised, thickened, and not undermined. 

The ulcers, which iu the early stage are small and round, become 
larger and irregular in outline*; like all chronic ulcers they tend to run 
tjansversely round the lumen of the bowel, this extension being preceded 
by tuberculous infection of the lymphatic vessels, the circular course of 
which is shown up by the presence of caseous spots. In addition, the 
mucous membrane may be the subject of lardaceous change \yide article 
“Lardaceous Disease,” p. 263]. 

The histological appearances of tubercle are fully described in the 
article on “ Tuberculosis ” (vol. ii. p. 6). 

Results of tuberculous ulceration , — Perforation is a rare result, and after 
death, it is often very difficult to be certain whether perforation of an 
ideer into the peritoneal cavity has actually taken place during life or 
not. For with tuberculous enteritis may be combined peritonitis, and 
matting together of the intestines with loculi containing turbid ascitic 
fluid, with varyjpg amounts of fibrin or pus-cells ; and the intestines 
arc so softened that any attempt to ascertain whether there be a 
perforation of an ulcer into the cavity of the peritoneum readily leads to 
rupture. In some cases it may be that perforation into the intestine 
from without has taken place either from a localised collection of pus 
or from a softened caseous lymphatic gland, and not in the reverse 
direction. 

The inflamed walls of the intestinal ulcers under the conditions such 
as are present whefi there is advanced tuberculous peritonitis, may allow 
of the passage of mierg-organisms, such as bacillus coli, without any solu- 
tion of continuity, and thus a more acute peritonitis, due to secondary 
infection, is set up. Though this is not a gross perforation of the intestine 
it comes eventually to much the same thing ; it leads, that is, to increased 
severit}?’ of the peritoneal inflammation. 

Perforation does occur, but it is rare, and contrasts with what holds 
in acute intestinal ulceration, such as in typhoid fever. 

Stricture«of the small intestine, from healing of the ulcers which nin 
round the lumen of the intestine, probably occurs more frequently than 
is generally thought. But the comparatively slight narrowing that 
results and the fluid state of the intestinal contents combine to render 
signs of obstruction from tuberculous strictures, apart from the eftect 
nf tuberculous peritoliitis, extremely rare. The strictures may be 
multiple. 

^ynyptoms, — Very frequently no symptoms are present duning life, 
even when as seen after death there is very considerable tuberculous 
iflccration in the small intestine ; though from their occurrence in more 
than 50 per cent of the fatal cases of phthisis their existence may be 
suspected whenever, m the course of the disease, there is diarrhoea lasting 
tor any time, abdominal tenderness or pain. The diarrhoea may, though 
varely, be accompanied by blood. It must be remembered that simple 
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diarrhoea in j)ulmonary tuberculosis may be due to lardaceous disease, and 
abdominal tenderness to tuberculous peritonitis. • 

The presence or absence of diarrhoea seems to depend chiefly on the 
colon being affected, since it may be absent when the ileum is extensively 
aflfected. Generally speaking, however, (fiarrhoea in the course of phthisis 
indicates ulceration of tuberculous nature. 

Diagnosis , — An important factor, as already mentioned, is the exist- 
ence of tuberculous disease of the lungs or peritoneum. The passage of 
blood, when it occurs, would distinguish it from lardaceous disease, 
which is very rarely accompanied by simple ulceration of the intestine. 
The presence of tubercle bacilli in the faeces would of course settle the 
question, but little value could be attached to a negative result of an 
examination. 

In children, in whom primary tuberculous disease of the intestine 
may occur without evidence of pulmonary disease, the diagnosis between 
gastro-intestinal catarrh and tuberculous ulceration is less easy than in 
adults. The presence of fever, abdominal distension, enlarged glands, and 
wasting and debility out of proportion to the diarrhea, together with 
the absence of worms and of any other cause for the condition, arc in 
favour of tuberculous ulceration. 

Treatment . — In adults tuberculous ulceration is nearly always secondary 
to pulmonary tuberculosis, and the lines of treatment will be found in 
the special article on that disease. 

It is important to guard against setting up intestinal catarrh, and so 
bringing on diarrhcea which may prove very reljellious to treatiiiciit. 
Strong purgatives may have this effect, so that care ^s required in com- 
bating constipation in phthisis. Food of a blaryl, nutritious character, 
which can easily be digested and absorbed, is important j if need bc,tit 
may be predigested. Dr. Colman has drawn attention to the difficulty of 
digesting milk, as evidenced by the large amount of curd found low down 
in the tuberculous intestines of children, and he advocates meat or concen- 
trated food rather than milk. 

The healing of the ulcers will be impeded by intestinal fermentation 
or by any irritating form of food, and it is probable thatc creasote and 
the allied drugs, which are so largely given at the present time in phthisis 
exert both a preventive and curative influence on intestinal ulceration 
Besides the observance of careful feeding, it is important to avoid any 
such exciting factors as exposure to Vet or cold. When diarrhoea occin s 
it should be controlled by opium, bismuth, and astringents, and if neces- 
sary by morphia suppositories, or enemas containing opium. 

Syphilitic ulceration. — Manifestations of the syphilitic poison, though 
•comparatively common at the two ends of the alimentary canal, is very 
rarely recognised in the intervening portion. Mucous patches, 

in this 

are, and if they 

have any special characters they are not sufficiently well established. 


lesions, condylomata, and syphilitic stricture of the rectum 
and frequently met with, and are described elsewhere 
But the occurrence of svnhilitic ulcers in the intestine is 
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Galliard bas collected a number of examples of lesions thought to be 
^sypfiilitic in infantile syphilis and in the tertiar}^ stage of the acquired 
disease. 

In infantile syphilis ^mmata beginning in the submucous coat, and 
when large involving the muscular coat, have been <lescribed. Thickened 
p^Kpics, often involving Peyer’s patches, and breaking down and ulcerat- 
ing, as well as minute gummata in the mucosa, have been found. The 
presence of undoubted syphilitic lesions elsewhere, such as gummata in 
other organs, the general histological resemblance of the intestinal lesions 
to those characterising syphilis, and the absence of any evidence that the 
lesions are tuberculous, point to their being syphilitic. But they are, it 
must be admitted, of rare occurrence. Peritonitis may result from their 
presence, and, very rarely, perforation of the intestine. These lesions 
begin in the seventh month of intra-uterine life, and may be well developed 
ill the eighth. 

In addition to the general symptoms of infantile syj^hilis diarrhtea 
anil melmna may be present, and be referred to the intestinal lesions. 

The treatfnent is that of the general disease l>y mercury. 

Syphilitic lesions in acquired syphdis. — The aftections of the pharynx 
and anus seem hardly to extend into the neighbouring part of the 
nitcstiiicd tract ; and though individuals ’sWth secondary syphilis may 
present intestinal ulceration, there is no convincing evidence that it is 
syphilitic in origin. 

In tertiary syphili'^ the intestine may become lardaceous, and in 
exceptional cases ulqeration has supervened. Apart from the rectum 
and adjacent part jtif the colon, the question again arises whether in any 
case of ulceration we tire dealing with syphilitic ulceration, or merely 
with ulceration in a syphilitie subject ; in some of the recorded cases the 
latter alternative appears more than probable. In this connection the 
not infrequent incidence of tubercle in syphilitic subjects should be borne 
in mind. 

Breaking-down gummata in the small intestine, giving rise to ulcera- 
tion, have, however, been met with. It is perhaps surprising that they 
are so extrenJbly rare. 

Diarrhoea is a symptom of lardaceous disease, and when relieved by 
iodide of potassium has been attributed to specific ulceration. 

Actinomycosis of the intestine usually affects the appendix {vide 
“Perityphlitis,’’ p. 91'n ; perhaps in some cases it begins in the ileum close 
to the appendix, ana gives rise to much the same signs as in the 
appendicular form. ^ 

^ For intestinal worms see article in vol. ii. ; for “Sprue, p. 1^74; for 
“Colitis,” p. 937; for “Enteric Fever,” vol. i. p. 838. 

Primary malignant disease of the small intestine is rare, and 
^>ntrasts with the common occurrence of carcinoma in the large intestine. 
Haussmann collected 280 cases of cancer of the large and small intestiim, 
of these twenty -eight were in the small intestine, so that the 
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proportion ^ often said to be ten to one, but malignant disease of the 
small intestine is probably very much rarer than this ratio would suggest 
most of the cases of this disease being put on record from the interest 
attaching to a rarity, while this is far from the^ case with carcinoma of 
the colon. r 

Malignant disease, when it does occur in the small intestine, avoids 
the jejunum and attacks the duodenum or the ileum. In some 
statistics the ileum is credited with an overwhelming majority of the 
cases, but this is probably due to cases of carcinoma of the ileo-csecal 
junction and valves being put down as carcinoma of the ileum ; this, for 
example, is true of the cases described by Du Castel as carcinoma ilei. 
Indeed, there appear to be comparatively few cases of malignant disease 
of the ileum apart from the caecal valve. The larger number of the 
recorded cases of malignant disease of the small intestine are found to 
start in the duodenum, and, according to some statistics, three-quarters 
of the cases of malignant disease of the small intestine occur in the 
duodenum. 

Primary malignant disease of the small intestine fUiay thus be con- 
veniently considered in two categories: (i.) as it affects the duodenum, 
and (ii.) in the rest of the small bowel. 

When in the duodenum ‘it resembles, as might naturally be expected, 
the commoner disease carcinoma of the pylorus, while the symptoms of 
growth in the ileum or jejunum approach those of carcinoma of the colon. 

(i.) Malignant disease of the duodenum. — MmUd anatomy , — It is 
generally held that carcinoma of the pylorus doe? not extend into the 
duodenum, and certainly the cases are very few which it spread 
widely into it ; but it must be borne in mind that when carcinoma 
attacks the pyloric region, the actual situation of the pyloric valve «n 
no longer be defined accurately, and there is a tendency to regard the 
tumour and the pylorus as coextensive. 

Primary malignant disease of the duodenum must be distinguished 
from primary malignant disease of the head of the pancreas, and from 
carcinoma starting in the cavity of the biliary papilla and the conduit 
which is common to the ductus communis choledochus ‘and the pan- 
creatic duct. The pathological and clinical results of malignant disease 
in those two situations differ somewhat from those of malignant disease 
of the duodenum. 

Malignant disease of the head of the pancreas is practically always a 
spheroidal-celled carcinoma with abundant fibrous tissue. Dr. Norman 
Moore has described an adeno-sarcoma, and Bard and Pic a columnar-celled 
carcinoma, derived from the excretory epithelium of the pancreas. The 
•former must be extremely rare, inasmuch as no other author has described 
it^ and the latter form of growth, according to Pic, is the same as 
carcinoma of the so-called ampulla or diverticulum of Vater, to which 
reference will now be made. 

Normally the common bile-duct and Wirsung's duct 'of the pancreas 
join, and the canal thus formed runs to open on the biliary papilla) and 
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has been called the ampulla or diverticulum Vateri. The opening of the 
biliary papilla is smaller than the lumen of the ampulla, but •the ampulla 
IS little, if at all, larger than the lower end of the bile-duct. Thus it 
does not deserve the nai^e ampulla except when, as the result of impac- 
tion of a gall-stone or of the growth of a papilloma ^or carcinoma inside it, 
pathological dilatation takes place. 

• Hanot and his pupil Vincent have described carcinoma starting in this 
situation as distinct from carcinoma of the lower end of the bile-duct. It 
has been thought that carcinoma may start from the termination of the 
common bile-duct where it enters the ampulla, from the termination of 
Wirsung’s duct where it enters the ampulla, or from the mucous 
membrane lining the ampulla. However this may be, practically it would 
be difficult to distinguish them one from another, inasmuch as they are all 
columnar-celled growths, all arise close to each other, and all obstruct the 
ftow of bile, and probably of pancreatic juice into the duodenum. They 
all arise outside the duodenum, so that if they project into the duodenum 
they are covered by the mucous membrane of the biliary papilla. They 
do not arise f^om the mucous membrane of the duodenum, and thus differ 
from carcinoma starting in the duodenum near the biliary papilla — ^juxta- 
ampullary or peri-ampullary carcinoma, as it has been called. 

Malignant disease of the head of the paycreas and carcinoma of the 
ampulla of Vater both lead, in nearly all cases, to obstruction of the 
common bile-duct, dilatation of the gall-bladder, obstinate jaundice, and 
choliemia, while malignant disease of the duodenum generally does not 
give rise to icterus. 

Situation of the (growth , — The growth in the duodenum may be limited 
to any one of the ’three parts, or may be more extensive and invade all 
thjee. * 

From an examination of the cases it appears that carcinoma, which 
may be columnar-celled as in the colon, or spheroidal -celled, has a 
tendency to produce an annular stricture ; while sarcoma is more diffuse, 
and occurs in nodules or plaques which, by eating into the muscular 
walls, may even lead to dilatation of the duodenum. This condition, 
which is doultfed by Pic, is shown in two specimens in the museum of 
|biy’s Hospital (Nos. 750, 751), and also occurs when lymphadenoma 
invades the duodenum from without. When carcinoma attacks the first 
part of the duodenum it closely resembles pyloric obstruction in its 
effects, while with a malignant stricture in the third part of the duodenum 
bile is regurgitated inti5 the stomach. In neither of these situations need 
there be jaundice, unless indeed a secondary growth happens to compress 
the bile-duct. In a case recorded by Dr. Pye Smith, however, %re were 
two carcinomatous growths, — one was just beyond the pylorus, the other, 
as three inches lower down in the duodenum ; the latter was regarded 
having been formed by direct transference or grafting from the gro\fth 
the first part of ^flie duodenum. As the biliary papilla opens three 
pi four inches from the pylorus (Quain), it is probable that in this instance 
Was between these two growths, and that this explained the jaundice. 
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'The carcinomatous growths may be columnar or spheroidal-celled, and 
are probabl]^ derived from the lining mucous membrane. Bard, however 
suggests Brunner’s glands as a starting-point. 

Sarcoma in most of the recorded cases appeals to be of a round-celled 
type. The name of ^ lympho-sarcoma And the rather vague name of 
lymphoma have been applied to some of the published examples, but these 
approach if they are not examples of lymphadenoma. The loose way ni 
which these terms are used makes it difficult to be certain how often 
sarcoma of the duodenum occurs. At any rate, sarcoma is rarer than 
carcinoma. 

In twenty-one cases of carcinoma of the duodenum which I collected 
from various sources, especially Pic and Whittier’s records, the disease was 
found very unevenly distributed between the sexes ; there being eighteen 
males to three females. The average age for the disease was fifty-two 
years, while in the cases of sarcoma the average age was twenty-ei^dit 
years. 

Carcinoma of the duodenum occurs at about the same average age as 
carcinoma of the rectum. In 100 unselected cases of carcinoma of the 
large intestine the average age was 49 years; of these 100 cases 45 
were rectal cancer, with an average age of 52*3 years. 

The symptoms of malign£wit disease of the duodenum vary somewhat, 
according to the part of the duodenum attacked, and they depend 
also upon the degree in which duodenal stenosis is one of the con- 
sequences. 

For convenience the general and common symptoms will be givcji 
first, and then the points of difference between 'disease on the fiist, 
second, and third parts respectively, will be referred to. 

In all cases there is wasting, loss of strength, colour and appetj^c, 
going on to cachexia ; haematemesis usually scanty in amount, and re- 
sembling that of gastric carcinoma ; vomiting at variable intervals after 
food; absence of free hydrochloric acid as a rule, though there may l)e 
some in combination ; dilatation of the stomach with peristaltic contrac- 
tions, becoming more marked as time goes on, and pain in the epigastriiiia 
and right hypochondriuin. The vomiting gives rise to fthirst, scant}^ 
urine, and constipation ; diarrhoea is rare, but wffien present may alternate 
with constipation. In a few instances melajna may occur. 

Fever when present is due to auto-intoxication, the result of absorption 
from the ulcerated surface of the growth ; but it may not come on till 
the last stage, and is generally absent. * 

The distaste for meat is said not to be so marked as in the dyspepsia 
accompanying gastric carcinoma. 

Flatulent eructations may be troublesome, and in one case were 
particularly foul, smelling of rotten eggs. 

• Jaundice is usually absent. 

When the growth is in the first part of the •duodenum, or in the 
upper portion of the second part, but at any rate well above the biliary 
papilla, the symptoms are practically indistinguishable from those 
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pyloric obstruction due to carcinoToa ; the obstruction being only a little 
lower down. • 

• There is a movable tumour as in pyloric carcinoma, and dilatation of 
tlie duodenum^ pyloric incompetence, and dilatation of the stomaCh are 
present. The vomited matters ^o not contain bile. Hayem lays stress 
on the observation that when the stomach is emptied in the morning, 
l)efore any breakfast has been taken, the dislodged fluid is abundant and 
contains large particles of food which can easily be recognised by the 
unaided eye ; ’ whereas, when the carcinomatous growth is below the 
l)iliary papilla, the fluid obtained under similar circumstances is less 
copious, and holds particles of food in such fine suspension that 
microscopic examination may be required for their detection. He also 
insists on the almost constant presence of bile in the fluid in the latter 
case. 

Hayem considers that the permanent or continuous type of Rcich- 
mann's disease, or gastrosuccorrhcea, is really due to some obstructive 
cause, of which cancer may be one, either at the pylorus or in its neigh- 
bourhood ; and that it is not a hyperchlorhydria setting up spasmodic con- 
traction of the p3?lorus. 

When the growth is below the biliary papilla, or infra-papillary, the 
bile and pancreatic juice tend to regurgitate through the dilated 
duodenum into the stomach ; and their i)resence in the vomit should 
arouse suspicions that the case is not one of pyloric obstruction or of 
cancer in the first part of the duodenum. In any case where bile is 
constantly present in the vomit, the ferments of the pancreas, especially 
the fat-transformipg* steapsiii, may be searched for as a confirmatory 
sign of regurgitatfon through the pyloi-us. 

^ The presence of alkaline bile and pancreatic juice in the stomach 
neutralises the hydrochloric acid of the gastric juice, which is therefore 
usually, though not always, found combined and not free. 

The reflux of the bile into the stomach accounts for its diminution or 
absence in the faeces. 

If a tumour is felt it is fixed, and thus resembles that of i^ancreatic 
cancer, and differs from the movable tumour of carcinoma of the pylorus 
or of the first part of the duodenum. 

The duodenum is more extensively dilated than in supra -papillary 
carcinoma, and the accumulation of food in both cases may lead to 
the regurgitation filling up a stomach which has been emptied over-night. 

When the growtlf occurs near the biliary papilla — juxta- or peri- 
ampullary — the symptoms are a varying mixture of those in the two 
preceding conditions. If the growth is rather above the biliary papilla, 

symptoms resemble those of pyloric obstruction ; while if it tends t^ 
narrow the duodenum below the entrance of the bile-duct the symptoms 

course are those of infra-papillary carcinoma. The growth ftiay 
extend to the biliary* papilla, and by obstructing the flow of bile lead to 
j^mudice and thus imitate carcinoma of the piincreas. 

In cases where the duodenum is not narrowed, the backward pressure 



724 


SYSTEM OF MEDICINE ^ 

and dilatation of the duodenum and stomach need not be present ; though 
vomiting may be severe, and the aspect of the case will perhaps be rather 
that of gastric ulcer. 

The course of the disease thus has a very, general resemblance to 
carcinoma of the stomach. Death usually results from asthenia and 
practical starvation ; but in a few cases has been from loss of blood due 
to ulceration of the pancreatico-duodenal arteries by the growth. Accord- 
ing to Pic, who has given an elaborate account of malignant disease of 
the duodenum, the duration of the disease is from three months to a year. 

Diagnosis . — A passing reference has already been made to the diagnosis 
of carcinoma of the duodenum from malignant disease in the stomach, 
pancreas, and adjacent parts, and to the points which differentiate malig- 
nant disease in the first part from a similar condition in the third part of 
the duodenum. The diagnosis of peri-ampullary carcinoma from supra- 
ampullary carcinoma on the one hand, and infra-ampullary on the other; 
is an interesting exercise, but not one of practical importance, as theie 
are many possible disturbing factors. Thus if the growth be in the 
neighbourhood of the biliary papilla, jaundice would be likely to supei - 
veno; but this is far from being constantly the case*, even when the 
papilla itself is invaded. In a case where icterus was produced in this way 
the condition would probably not be accurately made out before death 
for jaundice together with a tumour in the situation of the duodenum, 
and signs of gastric dilatation, such as vomiting, would closely resemble 
the commoner association of pyloric carcinoma, with a secondary growth 
involving the bile-duct, and so would naturally be diagnosed rather than 
peri ampullary carcinoma of the duodenum. ‘ 

Malignant disease of the first part is practically indistinguishable 
from pyloric carcinoma ) and, like it, has to be ‘diagnosed from gastijc 
ulcer, simple dilatation of the stomach, cicatricial contraction of an ulcer 
near the pylorus, extensive compression of the pylorus or first part 
of the duodenum by tumours or by inflammatory adhesions due to 
cholecystitis, and possibly from hepatic cirrhosis. 

Duodenal carcinoma, it is true, runs a more rapid course than many 
cases of scirrhus of the pylorus, but this factor would noti.be of much 
use in diagnosis. 

The absence of free hydrochloric acid, which generally occurs in gasti ic 
carcinoma, is frequently found also in duodenal growths, and does not 
help in the differential diagnosis. •• 

From gastric ulcer the absence of localised Ifenderness, the scanty 
haematemesis, the relation of pain to the ingestion of food, and the 
presence fii a tumour would distinguish it. The presence of a tumour 
?.nd the cachexia would separate it from simple dilatation of the stomach ; 
while these points, together with absence of history and of other con- 
comitant facts, would prevent confusion with cirrhosis of the liver. The 
history of cholelithiasis and the slow progress of th^ case should point to 
peritoneal adhesions around the pylorus ; while the special characters of 
tumour, such as an abdominal aneiu'ysm, a cancerous or calculous gall- 
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bladder, or a hydronephrosis, would distinguish them from the tumour of 
carcinoma of the pylorus or first part of the duodenum. * 

• The distinctions in the vomited matters of pyloric obstruction and of 
carcinoma of the third, part of the duodenum respectively have been 
referred to ; especial stress must be laid on the jjresence of bile in the 
vomit as disproving pyloric disease. 

• When obstruction occurs lower down in the small intestine or in the 
colon, and gives rise to obstruction, the abdomen will become more gener- 
ally distended ' than in duodenal stenosis, where the stomach is dilated 
})Ut not the small intestines. 

The diagnosis from cancer of the head of the pancreas and from 
carcinoma attacking the lower end of the bile-ducts is easy, as in those 
conditions there is no obstruction in the duodenum, no dilatation of the 
stomach, and but little vomiting ; while jaundice forms the prominent 
note of the disease. 

Treatment is the same as that of gastric carcinoma, the medical treat- 
ment by appropriate diet by the mouth and nutrient enemas, and, if 
necessary, thfj relief of pain by hypodermic injections of morphia. 

Surgically gas*tro-jejunostomy is of course a palliative only, but should 
be adopted if the vomiting be urgent, as so often it is, and if the patient 
be in a fairly fit state to bear the shock of tfee operation. 

The prognosis is necessarily fatal. 

(ii.) Primary malignant disease of the jejunum and ileum. — 
Primary malignant disease of the jejunum and ileum is infrequent ; when 
it does occur it is rarer in the jejunum. 

It is noteworthy 'that the growth may be multiple, and these are to 
he regarded not as? independent primary neoplasms, but as examples of 
si^ccssful implantation or grafting of particles of malignant growth ; 
there being always one primary growth and one or possibly more im- 
plantation growths. 

Nature of growths, — Primary malignant disease of the jejunum 
and ileum, like that of the duodenum, may be carcinomatous or sar- 
comatous. Carcinoma is the commoner, and may be columnar, as 
in the coloi^; but several cases of spheroidal - celled growth are on 
record, and this form seems to be relatively commoner than in the 
colon (p. 722). 

Carcinoma leads, as elsewhere in the intestine, to an annular stricture, 
and gives rise to chronic obstriiction {vide article on “ Intestinal 
Obstruction,” p. 827). • 

Sarcoma of the small intestine is rarer than carcinoma, about twenty 
cases being described ; many of these have been in quite young subjects. 

There is a close resemblance between sarcoma of the small intestine 
and those examples of lymphadenoma which invade the intestinal wall 
from without ; the chief difference is in the sarcomatous growth remaining 
localised to a part, 01 f if there be more than one growth, to parts of the 
[‘-limentary canal, and not forming a diffuse or more continuous sheath as 
this form of lymphadenoma. 

VOL. Ill 3 A 
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Sarcoma of the small intestine is usually round-celled, invades the 
muscular coat like the variety of lymphadenoma in question, and usuh,lly 
leads to dilatation of the intestine at the site of the growth ; sometimes * 
however, to narrowing. Sarcoma and lymphadenoma, then, in their local 
effects on the calibre of the part of the aliknentary canal attacked, usually 
resemble acute inflammation in the softening and palsy of the muscular 
walls ; while carcinoma, like chronic inflammation, leads to thickening, 
contraction, and stenosis. 

Babes and Nanu have recently described a myo-sarcoma of the small 
intestine which was successfully removed \ the man, who was thirty years 
of age, being in good health one year later. This case is important, since 
rapid metastasis is often said to occur in sarcoma of the small intestine, 
and to render operative interference futile. 

The symptoms of sarcomatous growth in the small intestine are 
generally not, like carcinoma of the part, those of chronic obstruction; 
but are somewhat vague in character ; pain, diarrhoea, and loss of flesh, 
associated with the presence of a movable tumour in the abdomen which, 
as time advances, tends to gravitate towards the lower® part of the 
abdomen. 

Some pedunculated tumours arising in the intestine may have the 
structure of spindle-celled sarcoma. They will give rise to intestinal, 
obstruction just like carcinoma. 

The only satisfactory treatment is excision of the growth by the 
surgeon ; medical treatment can be but palliative. 

Secondary growths or invasion of small intestine. — While 
primary malignant disease is rare, secondary gro^hs ‘in and secondary 
invasion of the small intestine are fairly common. ^ 

When there is infection of the peritoneum with malignant disease, the 
intestines may become invaded from without by secondary growths. In 
generalised sarcomatosis the mucous membrane may contain numerous 
small secondary growths which may become pedunculated ; in melanotic 
.sarcoma I have seen tiny growths in the villi of the small intestine. 
Secondary growths, by invading the muscular coat, mayidraw on the 
circumference of the bowel and lead to narrowing, or may perhaps dispose 
to invagination ; but as a rule secondary growths give rise to no 
symptoms. 

The interesting process of implantation or graft growths from a 
growth in one part of the intestine to anotHer has been already 
referred to; it forms another and probably very rare method of 
metastasFS ( 26 ). 

c* The small intestine may be invaded by continuity of malignant 
disease originating in other abnormal organs, and may become com' 
pressed and their lumen obstructed. When the invading growth starts 
in the colon or stomach a fistulous communication may be set uP' 
The small intestine may become surrounded and involved in sarco- 
matous or other growths springing from the retroperitoneal space ; thus 
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one case a soft, round-cell sarcoma, encircling the first part of the 
i(3denum, closely resembled in its effects carcinoma of the pylorus. 

H. D. Rolleston. 
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COLIC 

Colic — in modern books sometimes called enteralgia — is a very old 
word, which originally meant a severe, sudden abdominal pain that was 
supposed toibe due to some morbid condition of the colon. Now, for 
some foreign authors, it includes any sudden, sharp abdominal pain, and, 
therefore, it is obvious that there may be as many varieties of colic as 
there are abdominal or pelvic organs, or even more. The laity have given 
the word a still wider significance, aifd we find a sudden sharp pain in any 
part of the body calle°d colic, for instance, a sudden pain in the head is 
called “ head colic.” Some writers have attempted to limit the use of the 
word according to the supposed mode of production of the pai». Thus 
Traube suggests that colic should mean the pain produced by the con# 
traction of the muscular walls of any viscus, the natural issue of which is 
obstructed ; while other authorities would limit the word to abdominal 
pains which, because* they have no obvious cause, are thought to be 
iicuralgic. I believe, however, that among medical men in England the 
Word usually means a sharp, sudden pain, having its seat either in the 
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pelvis of tl\e kidney, ureter, gall-bladder, biliary ducts, or intestine- 
hence we speak of renal, bUiary, or intestinal colic; but we niust 
remember that to say a patient is suffering from colic is not a diagnosis.* 
For a diagnosis the cause of the pain must be*discovered. Renal and 
biliary colic are described-in other chapters, and, therefore, intestinal colic 
only will be considered here [see also art. “ Enteralgia,’^ p. 481]. ^ 

The pain usually comes on suddenly, without warning, but occasionally 
it is preceded by nausea, eructations, slight intra-abdominal uneasiness or 
borborygmi. It is nearly always referred either to the neighbourhood 
of the umbilicus, or rather above it over the colon ; and it may radiate in 
various directions about the abdomen, or even beyond it. Its most 
important characteristic is the griping, and the patient commonly describes 
it as stabbing, cutting, tearing, or boring ; it is often excruciating, and 
the sufferer tosses about, seeking relief first in one position and then 
in another, but in the end usually choosing one in which he can press 
upon the anterior abdominal wall. Thus he may lie on his back and 
rub the abdomen with his hands ; or he may lie on his face, pressing the 
abdomen against a pillow. This relief of the pain of iptestinal colic by 
pressure is of much importance in distinguishing it from that of peritonitis, 
which is increased by pressure ; but it must be remembered that if the 
colic be associated with organic disease, or great distension of the intestine,, 
pressure may increase the pain. 

Intestinal colic is paroxysmal. The paroxysm may last a few minutes, 
many hours, or even a couple of days ; but it usually ceases as suddenly 
as it began, and the end may be coincident with thp escape of gas from 
the anus. Often an attack consists of a series of frequent paroxysms ; 
their number, duration, severity, and the length qf the interval between 
them, are all most variable. • 

In a mild case of colic the pain alone attracts attention, but if it is 
severe other symptoms may be observed. The mere intensity of the 
pain may cause the patient to shriek, and even to break out into a cold 
clammy sweat, and then, after it has passed away, there is a feeling of 
weakness and faintness. The countenance is often anxious, but it rarely 
assumes an extreme degree of the abdominal character. Although the 
temperature is usually rather subnormal, it must be remembered that 
occasionally it is raised a degree or so, for if this be forgotten serious 
mistakes may be made. When the temperature is raised the pulse is 
proportionately quickened ; but, otherwise, if the pulse be altered, it is 
commonly a little slowed, and its pressure and volume diminished. The 
abdomen is nearly always somewhat distended ; and it may be possible 
to note dhe coils of intestine stretched by the gas Avithin them, to see 
*l;he peristaltic wave pass along them coincidently with the paroxysms of 
pain, and to observe the collapse of the intestine when, the obstruction 
ha^ng been overcome, the gas escapes and the pain ceases. 

Very often the abdominal muscles are reflexly contracted and 
the abdomen becomes hard and rigid; occasionally the testicles are 
retracted, and Eichhorst adds that even priapism may be observed. 
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Nausea and the vomiting of small quantities of sour fluid are by no 
.means uncommon; and there may be a constant desire to micturate, 
even with an empty bladder. 

It is highly probablt^ that the pain is due to the forcible contraction 
of the iinstnped muscle of the intestine against an.obstacle. The reasons 
f^r this belief are, that the contractions may sometimes be seen through 
the abdominal wall, and that the pain closely resembles that produced 
by the contraqtion of the muscle in the wall of the cystic duct, or of the 
ureter, when there is an obstruction due to a gall-stone or a renal calculus. 
It will be noticed that in both these instances the characteristic sharp, 
griping pain is produced by the attempt to overcome an obstacle of recent 
formation which may be dislodged, and that we do not usually meet with 
this pain when neither of these conditions is fulfilled, as, for instance, in 
jaundice due to the pressure on the common duct by cancerous glands in the 
transverse fissure of the liver. So also in the intestine, it is probable that 
in most cases of colic the cause of the painful muscular contraction is some 
obstacle which has not long been there, and which there is some chance 
of dislodging. This view harmonises well with the fact that ordinary 
colic is, of itself, rarely if ever fatal. 

The commonest variety of colic is that of young children, in whom 
•the pain is recognised by their cries, by theii^restlessness, and the drawing 
up of their legs. It is due to improper feeding, and is, therefore, 
much commoner in hand-fed than in breast-fed babies ; it may be met 
with in the latter, however, when they are allowed to swallow too much 
milk at a time. The result of the improper feeding is that gas — 
due perhaps to decomposition — accumulates in the intestine and distends it, 
but cannot be dissipated because the presence of faeces or undigested curds 
pieveuts its passage onwards. The child is often relieved by an evacua- 
tion of the bowels, or by eructations of flatus from the mouth. 

The preventive treatment consists in allowing only small quantities 
of food at a time ; and if the child be hand-fed, lime-water or fresh barley- 
water should be added to each ration of milk. If even then it suffer from 
colic the milk should be predigested, or artificial human milk should be 
employed \yMje art. “Diet of Children,” vol. i. p. 412]. 

For immediate treatment during an attack of infantile colic warm 
fomentations should be applied to the abdomen ; in a severe case an 
enema of six or eight ounces of warm water should be administered, and 
a grain of mercury and chalk night’ and morning by the mouth will be 
found useful. In milder cases a warmed flannel binder round the abdo- 
men, and a mixtiu*e of one grain of bicarbonate of sodium with two or 
three minims of tincture of gentian in dill water, or peppermitit water, 
sweetened with a little syrup, given three or four times a day, will generall^P 
‘ifford relief. New-born children may suffer from colic due to retention 

of meconium. 

In adults the most important, if not the commonest form of colic is 
that due to lead. This metal causes constipation, and the muscular con- 
ti’actions which ensue in the attempts to overcome this are particularly 
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prone to giva rise to severe colic \mde> art. “ Lead Poisoning,” vol. ii. p. 970]. 
It is stated, especially by German authors, that copper will pr^uce a. 
form of colic very closely resembling that due to lead, but it is, I believe, 
very rare in this country. ^ ^ 

The simplest variety of colic seen in adults is that arising from con- 
stipation ; and it is obvious that this form is analogous to the biliary 
renal colic produced by gallstones or renal calculi. Its treatment is 
discussed under the headings of constipation and faecal impaction. 

The most characteristic colic, however, is that which is associated with 
certain varieties of indigestible and irritating food. Unripe hard fruits, 
such as apples and pears, or nuts or shell-fish in large quantities, are very 
common causes of it ; but individual digestions differ so widely that no 
definite list of dangerous articles of food can be given. In these cases 
the colic is usually associated with constipation, and the cause of the 
pain is the same as in the former varieties; sometimes the irritant 
matter causes diarrhoea, yet oven then, although the indigestible food 
be sufficiently irritating to set up some enteritis and consequent diarrhcea, 
the mass may remain, blocking up the calibre of the ^intestine and 
causing colic. The treatment is obvious ; namely, rest in bed, hot 
fomentations to the abdomen, and a simple purge, such as castor oil, to 
get rid of the irritant ; wheh the pain is severe ten or fifteen drops of 
laudanum may be added to it, and, should the bowels not act in a few 
hours, the medicine ought to be repeated. If, owing to nausea or vomit- 
ing, or for any other reason, it is inadvisable to give a purge by the 
mouth, a pint of warm soap and water, with some castor oil added to it, 
may be thrown into the rectum. 

If no treatment were adopted the contractions* of the intestine, after 
causing much pain, would nearly always overcome the difficulty in the end ; 
the irritant would be passed and the patient would recover. The cases 
in which this result would not follow are those of impaction of faeces, or 
of foreign bodies, such as gall-stones, in the intestine ; in these cases the 
patient is said to suffer rather from intestinal obstruction than from 
mere colic. 

There is perhaps no ailment in which a diagrnosls is mcffe important 
than in colic. Many a patient who has died of peritonitis, acute intestinal 
obstruction or appendicitis, might have been saved had he not been treated 
at first under the impression that he was suffering from colic due to 
irritating food ; and although, as Fagge says, jevere colic forms an 
exception to Dr. Wilks’s aphorism that if the pain in the abdomen is so 
severe as to cause the patient to send for a medical man, this in itself 
proves tte administration of a purgative to be unjustifiable, yet the very 
fact that colic is the only exception should make us very cautious in our 
diagnosis. 

Acute intestinal obstruction presents the greatesf difficulty, and if the 
sufferer be seen em:ly a diagnosis is often quite impossible. To such a 
patient a purge is nearly always administered, especially if there be any 
evidence that an unusual article of food has been eaten ; but if this fail to 
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benefit him, and particularly if, as testified by frequent vomiting, by his 
,.ippfearance, and by the state of his pulse, he obviously and quickly becomes 
very ill, the purgative should on no accoimt bo repeated, for the case is 
probably not one of simple colic \ and if it is not, purgatives are the worst 
possible drugs to use. • 

^ Perforation of a hollow viscus, usually the stomach, is also at first sight 
often regarded as colic ; but it quickly either resembles intestinal obstruc- 
tion or leads to obvious acute peritonitis. This accident is distinguished from 
colic by the fact that pressure increases the pain, the pain is more diffuse 
the abdomen is not so often rigid, it does not move on respiration, the 
temperature is commonly a little raised, the pulse and expression are more 
characteristic of abdominal disease, and the vomiting is more severe. But 
as any of these symptoms may accompany colic, much caution is necessary. 

Appendicitis is sometimes mistaken for colic, but in this malady a 
Tittle care will usually prevent a mistake. 

There are other conditions, which may be confounded with intestinal 
colic, in which an error is of less importance, for a purgative will do 
no great harm ; must be remembered, however, that apart from lead 
poisoning, severe intestinal colic is in adults a much rarer condition than 
is commonly supposed. In numbers of cases of renal colic the real cause 
of the pain is overlooked because it closely resembles that of intestinal colic, 
whicji, again, may likewise be closely simulated by that due to a stone in 
the cystic duct. If the stomach be distended with gas which it cannot 
eject, the pylorus and cardiac opening being presumably closed, the pain 
produced may be very like that of intestinal colic. I have also known 
that form of gastric pain which comes on some hours after food, and is 
relieved by an alkali, tp simulate colic. In exceptional cases other gastric 
pvns may give rise to difficulty ; and the possibility of neuralgia of the 
clorso - lumbar nerves, of disease of the abdominal muscles, of spinal 
disease or of locomotor ataxy, must be borne in mind. 

There are many conditions of the intestine which induce pain very 
like the colic just described ; some authors would say that such con- 
ditions give rise to colic, others that the pain was colicky. It matters 
not which w«rd is used, so long as it is remembered that organic disease 
of the intestine may be confounded with the class of cases I have been 
describing. For instance, in enteritis, simple non-ulcerativc colitis, 
mucous colitis, ulcerative colitis, and intestinal malignant disease, the pain 
be sudden and griping, and ‘thus give rise to misapprehension. 
Ascaris lumbricoides, %y reflex action, occasionally sets up paroxysmal 
painful attacks ; and, lastly, griping pain commonly results from purgatives. 

Some authors describe a rheumatic colic, and suppose that such cases 
are due to exposure to cold ; but we have very little exact information 
about them, and they are certainly far from common. Ingestion of cold 
liquids or ices will occasionally give rise to colicky pains. It must* not 
be forgotten that certain cases of influenza are ushered in with sudden 
pain in the abdomen. 

We now pass on to a very difficult subject; namely, to consider how 
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far some eas^s of colic may be called functional and fall under the heading 
of neuralgia or hysteria. It must be borne in mind that the sensitiveness 
of the intestinal mucous membrane varies very much in different persons ■ 
and, as I have said, some articles of food, ^ which a strong, healthy man 
would be innocuous, might in a weak, sickly woman act as irritants and 
give rise to colic. We must also remember that the abdominal orgavis 
are much under the influence of nervous conditions. For instance 
hysterical vomiting is not uncommon. Numbers of kidneys are exposed 
by surgeons under the impression that a stone is present and none 
is found ; and in one case, the opei-ation having proved fatal, no 
stone could be discovered at the post-mortem examination. Fright will 
produce diarrhoea, and lunatics often complain of painful intra-abdominal 
sensations. There is then a considerable probability that some cases of 
colic may fall under the heading of neuralgia or hysteria ; but it must 
never be forgotten that such a diagnosis should not be final until every 
attempt has been made to exclude it [vide p. 480]. 

The most troublesome hysterical cases are those in which there is 
intense pain, rigidity of the abdominal muscles, and superficial cutaneous 
tenderness. In these cases the resemblance to peritonitis is very close, but 
it will usually be found that deep pressure is not more painful than super- 
ficial, that pressure is not objected to if the patient’s attention is distracted,- 
and that other hysterical symptoms are present. 

In nervous women pain closely resembling colic may be due to 
disease of the pelvic organs. 

Many authors have suggested that in cases of colic organic disease of 
the intra-abdominal ganglia and sympathetic nerves qiight exist : there 
is, however, no evidence of this. I have had patients under my care in 
whom the abdominal ganglia were invaded by growth, but they had hiid 
no colic. I have elsewhere shown that in the human adult the semilunar 
ganglia are extremely variable, both macroscopically and microscopically. 
Of the morbid anatomy of the intra-abdominal sympathetic fibres we 
know nothing. 


W. Hale White 
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DIARRHCEA 

• 

^^jiE name diarrhcea ” is usually employed, and properly so, to indicate 
a fluid and too frequent discharge from the bowels. Although there may 
be three or four evacuations in the day, yet the term “diarrhoea” is not 
usually applied to them if they be properly formed and not liquid. 
Sometimes, however, when patients complain of “ diarrhoea ” we find, upon 
inquiry, that the motions are formed, but that there is a desire to go too 
frequently to the closet. Constipation is the commonest ailment of 
civilised countries, but diarrhoea destroys more lives than any other 
disease. The name “ diarrhoea,” like that of “ constipation ” or of 
“dyspepsia,” simply denotes a symptom which may depend upon many 
different causes. 

Causes of diarrhcea. — Diarrhoea is due to an unusually watery con- 
dition of the*int§9tinal contents at the time when they reach the rectum, 
and are evacuated. This watery condition may depend upon : — 

(A) Diminished absorption of water by the intestine ; (B) increased 
secretion of fluid from the intestinal mucous* membrane ; or (C) on both. 

Diminished absorption is the commoner cause ; and it may be due to 
the intestine having (a) less absorbing power, or {\)) less time in which to 
absorb. The contents of the small intestine when they reach the caecum 
are normally quite flijid ; but during their sojourn in the large intestine the 
watery parts become absorbed to a greater or less extent; so that generally 
they become firm, and before they reach the rectum are moulded into 
cylindrical masses. Sometimes, indeed, absorption goes further, and they 
become not only firm, but dry and hard. It is obvious that conditions 
which affect the small intestine alone will hardly cause diarrhoea. An 
irritable or catarrhal condition of the small intestine may exist, and its 
contents may be hurried on with great rapidity into the largo intestine, 
yet, if the peristaltic movements of the caecum and colon are not increased, 
the whole of^the fluid parts of the faeces may be absorbed, and the motions 
may be natural or even constipated. 

On the other hand, any irritation of the large intestine which results 
in increased rapidity of its peristaltic movements will tend to produce 
diarrhoea, by hurrying on the liquid *faeces from the caecum to the anus so 
quickly that too little' time is afforded for the absorption of the watery 
constituents. If both the small and the large intestine^ have their peri- 
staltic movements increased, diarrhoea will of course be greater than if 
cither were affected alone. * 

Forms of diarrhoea. — Diarrhcea frcmi purgatives . — A temporary 
diarrhoea may be induced by the administration of purgatives. Many of 
these — like colocyntlij senna, cascara, castor oil, and croton oil affect the 
jnuscular coats of the intestine, and especially of t^e^ colon; while they 
have little or no effect upon the processes of absorption or secretion. 
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They simply^, quicken the peristaltic movements and hurry the fluids 
which are poured into the caecum by the ileum so quickly on through 
the large intestine that there is not time for their watery constituents 
to become absorbed. • 

Other medicines, again, especially neutral salts, greatly increase the 
secretion of fluid from the intestinal mucous membrane. This is showj 
by the fact that if three loops of intestine be isolated by means of 
ligatures, and a solution of a neutral salt be injected into the middle 
loop, and the whole be returned to the abdomen of the animal, secretion 
takes place to a large extent into the middle loop; so that, if the animal be 
killed some hours afterwards, the quantity of fluid contained in this loop 
will be found greatly exceeding the saline solution injected into it, while 
the loops on each side of it remain empty. This experiment shows con> 
clusively that a large secretion of fluid has taken place from the intestinal 
mucous membrane under the stimulation of the Saline solution. Some 
salines, however, while producing a large secretion of fluid, hardly 
stimulate peristaltic action at all, and thus have no purgative effect. For 
example, we know that acid tartrate of potash injected into a loop of 
intestine Avill cause secretion ; and in a patient who has taken a dose of 
this medicine secretion probably takes place abundantly in the small 
intestine, as shown by the gurgling and rumbling in the bowels; yet the 
salt stimulates the peristaltic movements of the large intestine so slightly 
that the whole of the fluid which has been rumbling about may be 
absorbed, and the subsequent motion, instead of being loose, may be some- 
what constipated. Accordingly, when we wish to s\^eep out the intestinal 
contents thoroughly, we combine drugs which will acb upon the mucous 
membrane with those which will stimulate peristaltic movements ; we 
employ, for example, the compound jalap powder, in which the aoid 
tartrate of potash is intended to produce watery secretion, the jalap to 
stimulate the peristaltic movements, and the ginger to act as a carminative 
and prevent griping. 

Diarrhim from food , — An action upon the intestinal secretion, and 
movements similar to that which is caused voluntarily by means of 
purgative medicines, are frequently produced involuntarily by various 
substances taken as food, or by the products of their digestion or decom- 
position in the stomach and intestines. Thus, a meal too abundant in 
quantity, instead of being vomited, as described under Dyspepsia, may 
pass through the pyloric orifice, and by irritating the intestines give rise 
to several discharges ; after this, the intestinal canal, being freed 

from its ineubti&piay return to its normal condition. 

At ocher tiws the products of an imperfect digestion may act as 
purgatives. Thus fatty acids formed in the stomach, instead of producing 
vomiting, may cause purging ; and too long a delay in the stomach 
probably render la^tive even such substances as milk ; for w6 find that 
milk which has artificially over-peptonised, and thereby rendered 

bitter, frequentll^jp^s looseness of the bowels in patients who take it- 
Other articles of may contain definite poisons ; for example, certain 
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specimens of cheese contain a toxamine, termed by its discoverer, Professor 
•Vaughan, ‘Hyrotoxicon.” Poisonous mushrooms also contain a poison, 
muscarine, which causes vomiting and purging ; and even esculent mush- 
rooms contain a substan'be called amanitine, which, although harmless in 
itself, occasionally undergoes change and yields the poisonous muscarine \ 
thus now and again violent vomiting and purging may result from the use 
of mushrooms which are apparently good. 

Diarrhoea from microhic poisons , — Within the last few years it has been 
shown that albuminous substances, during the process of decomposition by 
microbes of various kinds, yield many poisons, amongst which are mus- 
carine and other allied substances having a similar action ; so that proteid 
substances, which have been imperfectly digested and have undergone 
putrefaction in the intestine, may be converted into powerful poisons, and 
give rise to violent diarrhoea. 

Cholera and dysentery, enteric fever and tubercle, are all due to the 
action of microbes ; a certaiA kind of dysentery being especially connected 
with an animal of low organisation, the amoeba coli {vide p. 754) : cholera 
is due to a ve*get»ble organism or organisms, the best known of which is 
the comma bacillus of Koch; although Dr. Douglas Cunningham has found 
that a number of other species of bacillus may cause choleraic symptoms, 
in cholera the epithelium of the mucous Aiembrane separates readily, 
though no ulcers form ; in the other three diseases, however, ulceration 
of the intestines exists, and either causes or helps to cause the diarrhoea 
which is their prominent* symptom. For a description of the symptoms 
and pathology of these diseases the reader is referred to the respective 
articles in this wovk. 

The diarrhoea of tropical countries is in all probability dependent 
njK)n micro-organisms, although the exact nature of these has not been as 
yet determined {vide “Sprue,'' p. 774). 

Faeces contain an immense number of micro-organisms; SuksdorfF 
has estimated the number of bacteria passed daily in the stools of one 
person as amounting on an average to 53,124,000,000. No wonder, 
then, that when faeces are retained too long in the intestine they may 
a-ct as irritaifts, and that scybalous masses may frequently give rise to 
diarrhoea, which ceases on their removal. 

Duirrhcea from entozoa , — Entozoa present in the intestine, such as 
tapeworms, round worms, or threadworms, may sometimes give rise to 
diarrhoea. This may due partly to the mechanical irritation ; but in 
the case of the tapeworm it seems to be partly due also t6 irritant sub- 
stances secreted by the parasite. 

Urcemic diar^'hoea, — Various poisons which circulate ih the blftod may 
eliminated by the mucous membrane of the intestine in the same way* 
'IS already described in the case of the stomach ; and as in the latter 
^^gan they may givft rise to vomiting, so in the intestine they may 
Occasion diarrhoea. It is probably to the elimination of toxalbumins 
t rough the intestinal mucous membrane that the peiipUBjeut diarrhoea in 
^ases of kidney failure and threatened uraemia is due. ' 
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Diairhceck froni chills, — There can be no doubt whatever that exposure 
to cold, and especially to cold affecting the abdominal walls, will give*rise„ 
to diarrhoea ; but the mode of this action is not yet precisely ascertained. 
Probably the chill gives rise to an acute catarrh^ in the intestinal mucous 
membrane of the patient, just as it woulcf cause catarrh of the respiratory 
passages in others; but we cannot say with certainty how far the diarrhc^a 
is due to changes in the nervous system, in the circulation, or to tissue 
metamorphosis giving rise to purgative products. 

Nervmis diarrhoea , — Mental emotion has a powerful effect upon the 
intestines, so that fright frequently causes defaecation, and if continued 
may give rise to diarrhoea. There is a certain form of nervous diarrhoea 
which is often very troublesome : so long as the patient is within easy 
reach of a closet, and can empty his bowels whenever he feels the 
desire, he is perfectly well ; but the moment he becomes aware that 
there may be difficulty or delay in evacuating his bowels, he feels the 
desire to do so. 

Malarial dmirhcea , — This is probably to be reckoned as a form of 
nervous diarrhoea. In some patients it recurs reguUrl}^^ at the same 
hour of the day, resists all ordinary astringents, but yields readily to 
the administration of quinine. 

Morning diarrhoea , — An obstinate form of diarrhoea is sometimes met 
with in connection with irritability of the sigmoid flexures, and sometimes 
also with dilatation of the stomach ; it is very often known as “ morning 
diarrhoea.” The patient has to get up very early in the morning, and 
has perhaps three to six movements before 11 A-M. After this he is 
pretty free, and probably after midday he has no action at all until next 
morning. This form of diarrhoea is sometimes not so severe, and occurs 
only in the shape of one movement, just after breakfast, followed by («ie 
or two loose motions within the next hour or so, but both the severe 
form and the mild are apt to resist medical treatment. Morning 
diarrhoea is also common in persons addicted to alcohol. 

Diarrhoea due to a p'olapse of the sigmoid flexure into the rectum . — This 
diarrhoea is chronic and irritating, the motions are small, but they ai e 
numerous and often accompanied with tenesmus. The i*fectum in the 
adult is pretty firmly fixed to the bones of the pelvis, especially to the 
sacrum; so that, although prolapse of the rectum through the anus is 
common in children, it is by no means common in adults. But prolapse 
of the sigmoid flexure into the rectum is by np means uncommon m 
adults ; sqOKi^l^es it gives rise to constipation, but frequently it causes 
chronic mi^hdej^ My attention was very strongly drawn to this dis 
order by a case lhat I saw some years ago in a tea-planter who had come 
••from Assam. He had suffered from chronic diarrhoea for from six months 
to a year before I saw him. The whole of his trouble dated from an 
attack of violent constipation which had lasted mpny days. To relieve 
this he took a strong purgative, and from the moment that this ac^ 
he had suffered from diarrhoea. All the remedies he had tried had faileu- 
On examination by the bowel I found a state of things which simulate 
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a prolapsed rectum in a child \ but in this case the prolapi^ was as far 
^iip the rectum as the finger could reach. High up in the rectum I found 
'pendent bags of mucous membrane, and in the middle of these bags I 
could feel the opening ipjto the sigmoid flexure. 

Disease. — To onft other cause of diarrhoea I must draw 
attention, and that is malignant disease of the bowel. The operation 
of examining the bowel is a disagreeable one both for the operator 
and for the patient ; and for this reason it is frequently omitted : but 
in all cases of chronic diarrhoea it ought to be done. Its omission 
may prove very disadvantageous to the patient, in whom malignant 
disease of the rectum may progress undetected until all chance of saving 
life by surgical treatment has been lost, and the patient is in imminent 
danger of death from obstruction. 

Symptoms. — The symptoms of diarrhoea depend very much on the 
part of the bowel affected, and the extent and nature of the affection. I 
have already said that irritation or catarrh of the small intestine does not 
necessarily lead to diarrhoea ; but that if it be associated with an irritable 
condition of tlie l|irge intestine, so that the contents of the duodenum are 
rapidly swept down through the whole intestinal tube, the fseces are not 
unlikely to contain a certain amount of altered bile which either gives a 
green colour to the faecal masses, or betrays itself in a yellow or greenish 
tinge of the mucus which accompanies the motion {vide “Diarrhcea of 
Children,” p. 746). 

In cases of obstructic^i of the common bile-duct the motions may be 
perfectly colourless. , In such a case the urine and conjunctiva are 
usually deeply tinged with bile ; but if the pancreatic duct alone be 
obstructed the motion? may still be perfectly colourless, and yet no 
jaj^ndice be present, nor the urine be tinged with bile. In such cases, 
notwithstanding their pale colour, the faeces actually contain bile ; but 
their colour is obscured by undigested fat which usually comes from the 
milk or cream in the diet. In sprue (p. 779) the motions are generally 
frothy. 

In some cases, owing to decomposition of the intestinal contents, the 
ftcccs have a most abominable smell. The exact nature of the substances 
to which these smells are due has not been determined ; but similar sub- 
stances are readily produced by digesting fibrin with active pancreas at 
the temperature of the body for about eighteen hours. 

When the diarrhoea is severe,* the discharges excessive, and the 
motions abundant ancf watery, the blood becomes drained of its watery 
parts, circulation becomes feeble, there is a tendency to venous stagna- 
tion, and signs of general collapse may appear. These are mosti marked 
io cases of Asiatic cholera (vol. i. p. 898), but may be noticed also to 
slighter extent in patients suffering from ordinary diarrhoea, and especially 
m children. The pulse is small and feeble, the skin pale and cold, Ihe 
Jace shrunken, the ef es sunken in their orbits ; cramps may attack the 
and in children, on account of the lowered blood pressure, the 
mntanelle is greatly depressed. On account of the frequent passage of 
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the motions f great tenderness, soreness, and excoriation of the anus, and 
even of the nates, may occur. 

The irritation which gives rise to diarrhoea is frequently accompanied 
by pain, and this may be so excessive as to le&d to faintness or actual 
syncope, especially im persons who suffer from a feeble heart. Even 
when pain is not present diarrhoea is apt to produce or be accompanied 
by malaise, languor, irritability sometimes, and, if excessive, by general 
prostration. 

Chronic diarrhoea dependent upon local irritation in the rectum may 
go on for a long time without any indication whatever of general depres- 
sion, emaciation, or disturbance of any kind, beyond the simple annoyance 
which is caused to the patient by repeated calls to the closet. In cases 
where much mucus is passed, and especially, I think, in those cases where 
the sigmoid is prolapsed into the rectum, a condition of hypochondriasis 
is very frequently observed. In any case there is great depression of 
spirits and inability to take any interest in external things ; the attention 
of the patient is concentrated upon his own condition, and more especially 
upon the state of his bowels. ,, 

In many cases of this sort mucus is passed in large quantities, 
either surrounding the motion or separately ; and sometimes the amount 
is so great that it appears to form a regular cast of the bowel, and has 
been described as membranous enteritis. Two varieties of mucous diar- 
rhoea have been described as membranous enteritis and mucous colic. In 
the first of these there are recurrent spasmodic pains; in the second 
there is more generally a feeling of continued discpjnfort and uneasiness, 
frequently accompanied by a tendency to nervous depression and hypo- 
chondriasis. The causation of these conditions ^has not been precisely 
ascertained; and I am inclined to believe that in many cases they depe^id 
upon prolapse of the rectum into the sigmoid. 

In cases such as I have described there is generally a sense of incom- 
plete evacuation of the bowels, even soon after the motion has passed , 
and the more the patient strains the worse this feeling is apt to become, 
because the prolapsed part of the bowel becomes more congested. 

Ulceration of the rectum gives rise to diarrhoea, and also sometimes 
to a desire to sit long at the closet. I am inclined to think that such 
ulceration occasionally occurs from mechanical injury to the mucous 
membrane of the bowel by the bone or ivory nozzles of enema syringes ; 
to avoid this it is better to use a soft india-rubber tube, which is not 
likely to hurt the bowel. 

In some cases there is a constant desire to defsecate, although there 
be nothing whatever present in the bowel, and nothing can be felt wrong 
’with its wall. I have seen one case in which the desire was so incessant 
that the patient, an old woman, sat permanently on a bedpan : the only 
opinion that I could 'form was that the eczema, from which she s^ered, 
had affected the mucous membrane of the intestine, and gave rise to a 
constant irritation in the rectum similar to that which it caused in the 
skin. 
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Us^lly diarrhoea is either accompanied or preceded by intestinal pain : 
,buf this IS not invariably the case. This pain sometimes occurs iE the 
small intestine, but more usually in the colon ; hence its name of colic. 
Like those other ^ins-»-such as hepatic and renal colic — to which the 
name of colic has been extended: which also occur in organs containing in- 
v^)luntary muscular fibre, the pain in the intestine probably depends upon 
irritation to the intestinal nerves, partly by cramp-like contractions of the 
involuntary muscular fibre in some sections of the bowel, partly by ex- 
cessive dilatation in other sections. Such pain may occur without 
diarrhoea, because the cramp-like contractions tend rather to interfere 
with the passage of the intestinal contents than to accelerate them ; in 
lead colic the pain is very marked, but is usually accompanied by obstinate 
constipation. 


In migraine the pain in the head is associated either with excessive 
contraction or excessive dilatation of the arteries, and, sometimes at least, 
with dilatation of the proximal and contraction of the distal ends of the 
arteries supplying that part of the head in which the pain is felt. In 
this ailment there^seems to be at the same time a dilatation of the proximal, 
and a contraction of the distal, end of the stomach, the fundus being much 
dilated and the pylorus firmly contracted. It is probable that a like con- 
dition occurs to some extent in the intestine,”* and either in consequence of 
this, or of contraction of the intestinal vessels, similar to what occurs in 
the branches of the carotid in migraine, a pain comes on in the intestine 
similar to that of headache. In some persons the two come on together ; 
but in others the paiq appears sometimes in the head and sometimes in 
the stomach, the stomach being free when the head is painful, and con- 
versely. In certain c^ses diarrhoea occurs along with headache, and 
appears to replace the vomiting which usually accompanies migraine. 

Treatment. — The treatment of diarrhoea consists, first, in removing 
any irritant which may be giving rise to it; and, secondly, in sooth- 
ing any irritation of the intestine itself which may remain after the 
iiritant has been removed. In the case of artificial diarrhoea, due to pur- 
gatives, great care must be taken to ensure their removal ; and thus it is 
the common practice to give a saline purgative next morning after a dose 
of calomel. This practice is not only useful in ensuring the removal of 


waste products from the intestine, but of clearing out the calomel itself ; 
sometimes if the calomel be taken alone at night, and no saline in the 
morning, the calomel will act as a pbwerful irritant, giving rise to much 
pmn : in one case whi^ I saw it nearly produced collapse, very much as 
if a dose of corrosive sublimate had been taken ; and similar results some- 
l^imes arise from a colocynth pill or from proprietary pills. • 

In the case of diarrhoea caused by food, either excessive in quantity,* 
pbjectionable in quality, or so decomposed in the intestine as to be irritat- 
^^g, one of the best means of stopping the diarrhoea is to give a dose of 
castor oil together wifh a little opium — as for example, half an ounce of 
castor oil and 8 minims .of tincture of laudaniun. The castor oil clears 
out the intestine thoroughly, irritant matters are removed, and the opium 
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soothes the J)owel and allows it to recover from the irritation. If, in 
place of a purgative an astringent be given, the movements of the bowels 
are temporarily arrested, but the irritant remains there ; and, if it consist 
of decomposing food, its retention makes mattefTS worse, so that after a 
day or two the diarrhcpa returns in a severer form than before. 

Another favourite remedy for diarrhoea due to indiscretions in diet is 
compound rhubarb powder ; the rhubarb and magnesia act as purga- 
tives and clear out the intestine, while the slight amount of tannic acid 
contained in the rhubarb acts subsequently as an astringent. 

When the diarrhoea is due to irritation in the mucous membrane of 
the intestine itself, as in the catarrh which succeeds violent irritation 
and not to irritating substances lying within the bowel, one of the most 
common remedies is chalk mixture. Lime forms with fatty acids an in- 
soluble soap, and will thus neutralise such acids, which are strong intestinal 
irritants. It will also neutralise other acids not of the fatty series, and 
by its combination, either with acids or albumin, will tend to form a non- 
irritating pellicle over the mucous membrane ; while at the same time 
lime salts slow the movement of involuntary muscular j^bre, and tend to 
lessen peristalsis. At the same time the carminatives present in the chalk 
mixture aid the expulsion of flatus, and prevent the pain which would 
otherwise arise from its distending the bowel. When the pain is severe, 
and chalk mixture alone is insufficient, its combination with opium in the 
form of the pulvis cretae aromaticus cum opio of the Pharmacopoeia is 
exceedingly useful ; or 5 to 10 minims of tincti^ra opii may be added to 
the ordinary chalk mixture. It is hard to explain the effect of brandy in 
checking simple diarrhoea ; but there can be no doul;)t that it is a most 
useful remedy, and an ounce of neat brandy is a^ most useful remedy in 
simple diarrhoea. Its efficacy may be increased by the addition of 5^to 
10 minims of tincture of opium, or 20 minims of chlorodyne: these 
remedies indeed often prove very useful in checking diarrhoea without 
brandy, or anything else. It must be borne in mind, however, that if the 
diarrhoea depend upon irritating substances, the use of these remedies, 
while giving relief for a time, may render the diarrhoea more troublesome 
if they are taken before the irritant substances have been passed out. If, 
however, the diarrhoea have continued for some days and the irritant be 
already removed, the brandy and opium may soothe the intestine and 
effect a permanent cure. 

In many cases diarrhoea is due tb mixed causes, and there are both 
irritating substances in the intestine and an irritatdd or inflamed condition 
of the mucous membrane itself. A useful plan of treatment is, there- 
fore, to <give, first, a dose of half an ounce of castor oil with 5 to 10 
'minims of laudanum. An hour afterwards let the patient take some 
warm tea or other warm drink to assist the oil. After it has acted freely 
administer a sedative such as the following: — R Bismuthi carbonatis, 
Sodii bicarbonatis, aa gr. x.; Spt. chloroform, ITL x. Aq. menthae piperit^e, 
vel Aq. cinnamomi, vel Aq. caryophylli, ad gj. Ft. Hst. This may be 
given every four hours twenty minutes before food. At the same time 
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iiji ounce of mistura cretse, to which 5 to 8 minims of laudanum 
may he added, should be given after every loose motion. I’his direction 
• let^ulates the amount of astringent which the patient takes according to 
his requirements ; for if,the bowels are only opened once loosely he takes 
but one dose, whereas if there are ten loose motions he gets ten doses. 

For patients who are travelling, or who cannot stay at home on 
{fbcount of business engagements, draughts are awkward; for them 
l)isniuth lozenges, soda-mint tablets, or 20-grain powders of pulvis Cretan 
aromaticus, 01 ' pulv. cret. aromat. c. opio, are most convenient. 

In place of giving opium by the mouth the drug may frequently be 
administered with gi’eat advantage by the bowel ; either as the ordinary 
enema opii containing half a drachm of laudanum in two ounces of 
starch mucilage, in the form of a morphine suppository, or of a compound 
lead suppository, where the astringent action of the lead tends to sup- 
plement the soothing action of the morphine. 

The pain which frequently accompanies diarrluea may be greatly 
lessened by the application of a large warm fomentation or poultice to the 
abdomen. ly cases where these remedies cannot readily be applied, as on 
a railway journey, relief may bo obtained by applying a tin or india- 
rubber bag containing hot water to the abdomen over the clothes. In the 
case of a poultice it is best not to apply it, as is sometimes done, directly 
to the skin, or with only a thin bit of muslin between it and the skin, 
for in this fashion the poultice must either be allowed to become half 
cold or the patient^s skin will be scalded. Much more relief is aflorded 
by putting two folds of flannel between the skin and the poultice, which 
may then be made boiling hot, and the heat, coming gradually through 
the flannel, does i/bt biuri the skin. 

Carminatives freqiiently lesson the pain greatly by rendering the 
coiitraction of the bowel more even, lessening spasm, and assisting the 
escape of flatulence. A useful mixture is half a drachm of aromatic spirit 
of ammoiria, half a drachm of compound tincture of cardamoms, and ten 
or fifteen minims of spirit of chloroform. Ten minims of compound 
spirit of ether may be substituted for the spirit of chloroform in the 
mixture or acided to it ; and if the pain be very great, half a drachm to a 
diachm of the compound tincture of camphor makes a useful addition. 

• The whole of this may be given in an orrnce of water, or, still better. 


perhaps, in peppermint water. 

In cases where ■ distension of the colon with flatus is vci y grea , 1 
^ay sometimes be relieved by passing a long flexible india-rubber tube 
into the colon ; but usually the wind may be brought away by injecting 
about four ounces of dill-water, pepper and water, or some other ^jarmina- 
^ive. Or an enema of turpentine may be employed ; but probably thet 
of all injections for the relief of tympanitic distension is the enema 
assafoBtid®, although its disagreeable odour prevents it from being usea 
so frequently as, frorf its great power of relieving flatulence, it would 
otherwise be. , 

Ifiarrhcea due to decomposed food, to mushrooms, or to c eese, is 

VOL. Ill ® 
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best treated l^y clearing out the bowels by castor oil ; but along with this 
belladonna or atropine should be given, because atropine is an antidote 
to muscarine, the poisonous alkaloid of mushrooms, and to a substiince 
which is likewise formed by the decomposition ovalbumin. Ten minims 
of the tincture of belladonna, or df a grain of atropine, may be 

given every half hour, or every hour, either until the diarrhoea is less, oi* 
till the symptoms of physiological action have begun to show themselves il? 
dryness of the mouth or dilatation of the pupil. Of course this remedy 
must be used under constant supervision, as it is hardly safe to leave it 
to the patient’s friends to decide when the drug is to be stopped. 

In a case where diarrhoea is due to microbic infection one may com- 
bine the administration of various antiseptics, to destroy the microl^es 
themselves, with measures for the removal of the poisons which they 
form. Among the most powerful of these is mercury in various forms — 
gray powder, calomel, corrosive sublimate, and periodide. 

The first two may be given in single doses of five grains of gray 
powder, or two to three of calomel ; or in divided doses, such as one- 
third to two grains of gray powder, and one-third to one-half a grain of 
calomel, every two to four hours. One thirty-second to one-sixteenth of 
a grain of periodide or of corrosive sublimate, or half a drachm to a 
drachm of the liquor hydrargyri perch loridi, may be used in a similar way. 

Bismuth, in the form of carbonate, subnitrate, or salicylate, is a 
useful intestinal sedative \ the carbonate is the form which acts best 
with chalk, but the salicylate is the most powerful disinfectant salt of 
the three, and may be given with salicylate of soda or with salol. 
Salol passes through the stomach unchanged, but liecpmes converted in 
the intestine into salicylic acid and phenol, botl^ of which are power fill 
disinfectants. It may be given in doses of ten or fifteen grains iii^a 
cachet, alone or with salicylate of bismuth. /J-Naphthol and its com- 
pound with salicylic acid, called naphthalol or betol, are both used (in 
doses of 5 to 10 grains) in the same way, and for the same purposes, 
as salol. Naphthaline is another useful intestinal disinfectant, and is 
one of the most powerful of them all in deodorising offensive ficcnl 
motions. In the diarrhoea of children, for example, it completely removes 
the offensive odour, but, so far as my own experience goes, it will 
not by itself arrest the diarrhoea ; it has been stated by others, however, 
to do so. 

Besides killing the pathogenetic bacteria in the intestine by means of 
intestinal disinfectants, they may be destroyed by the simple plan of 
starving them out. Although MacFadyen and I found that bacteria 
appeared to have the power of adapting themselves to changed foods, and 
•of manufacturing new ferments wherewith to digest them, yet a certain 
time is required for this adaptation ; and if the food be rapidly and 
frequently changed the bacteria may be starved. Thus, when milk has 
been used as a diet, and the intestine has become infected with bacteria 
which live readily upon milk, the complete stoppage of the milk foi’ ^ 
while, and substitution for it of farinaceous food only, will tend to kill on 
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a large number of the bacteria which thrive on milk. After a dav or two 
_ other bactena may grow and multiply Tipon farinaceous W; but if this 
again be suddenly changed for a meat juice, a great number of these will 
be killed off, and then bjj reverting to milk, and so on, the various bacteria 
may be gradual^ eliminated {Me also articles on “Cancer” “Cholera” 

fever," 

‘^Sprue, Tuberculosis ). ’ 

In the^ses of ordinary diarrhoea, which are so common in persons 
who have been living in India, Afghanistan, or other tropical climates, 
medicines are frequently useless; and the only method of cure is that 
proposed by Sir Joseph Payrer, of putting the pitient on an absolutely 
milk diet with no other food whatever; the patient, in fact, is treated 
exactly as if he had typhoid fever. In some cases the patient may be 
able to attend to his work and even lay on flesh, but this is not usually 
the case ; and, as a rule, while on the milk diet he will have to be kept in 
l)cd. ^ 

Astringents of various kinds are frecpiently useful in diarrhoea after 
the acute stage has passed off, and it has become chronic. The chief 
astringents are some of the heavy metals in various forms. Khiibarb, as 
already mentioned, is useful, as after clearing away irritants from the 
intestine its rhco-tannic acid has an astringent action. Catechu, in 
various forms, rhatany, logwood, are all occasionally useful. The more 
soluble preparations, such as infusion and tincture of catechu, expend 
part of their energy on^thc stomach before passing into the intestine; 
and therefore the compound catechu powder, in which the three 
astringents, catechp, 'kino, and rhatany, pass into the intestine along 
with two aromatics, (jinnanion and nutmeg, is perhaps more useful, 
in ^closes of twenty or thirty grains. Compound kino powder in 10 
^rain doses is also very useful, the kino acting as an astringent, and 
the opium lessening pain and irritation. In a very chronic case of 
diarrhoea the lead and opium pill is useful, and so are the sulphates of 
7-inc and copper in doses of one to two grains in the form of pill, either 
alone or with opium. 

In all cas^s of chronic diarrhcea the urine should be carefully ex- 
amined, and if it be found to have a persistently low specific gravity, and 
•to contain a trace of albumin, great care should be taken not to check 
the diarrhoea hastily by means of opium or astringents ; in such cases 
. bowels form the chief channel *for elimination of the products of 
tissue waste, and if th^ diarrhoea be checked the patient may quickly die 

of uraemia. 

Ill cases of tendency to diarrhoea from cold, and, indeed, in %11 cases 

0 chronic diarrhoea or tendency to diarrhoea, the abdomen should be kept • 

’‘IV equable temperature, either by a flannel bandage or by a 

scarf wound several times round it. * 

Attention should also be paid to the feet, the shins, and the back of 
^ 0 neck, as a chill in those spots is not unlikely to recall the diarrhoea 

01 abdominal pain, even although the abdomen itself be kept warm. 
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Cases of nervous diarrhoea are to be treated by moral remedies ; the 
patient should be encouraged to resist the inclination to defaecate, just us 
a patient with a nervous irritability of the bladder is told to resist tlie 
desire to micturate. , 

In one particular class of nervous diarrhoea, namely, that where the 
introduction of food into the stomach gives immediate desire to go to 
stool, bismuth before meals tends to check the impulse ; the same resii?!: 
is sometimes obtained, even more easily, by the use of liquor arsenicalis, 
in doses of half a minim to a minim in an ounce of water or peppei- 
mint water, ten or fifteen minutes before meals. In cases of diarrhoea 
depending upon locomotor ataxy small doses of antipyrin may prove useful. 

Malarial diarrhoea, although it resists the usual astringents, often 
yields readily to quinine or cinchona. When in such cases the liver is 
much enlarged and tender, the cure may be quickened by the administivi- 
tion of a mercurial followed by a saline purgative ; thus the congestion 
of the liver is reduced before quinine or astringents come into the 
field. 

Morning diarrhoea may generally be greatly relieved apd sometimes 
entirely checked by the simple plan of telling the patient to take uo 
liquid after five o’clock in the afternoon ; all the liquids should be taken 
in the early part of the day. In persons, on the contrary, who suffei 
from evening diarrhoea, the liquids should be taken late at night, and very 
little during the early part of the day. In all cases the use of alcohol 
should be carefully regulated. 

In cases where diarrheea depends upon prolapse of the sigmoid flexure 
into the rectum, it should be treated by aA oiding all articles of food 
which would be likely to pass through the intestine ' Undigested and to 
irritate the tender part of the bowel. The bowels may be kept open hy 
means of an enema of half a pint of water every morning; and ini 
mediately after the action an astringent injection of one or two drachms 
of catechu in two ounces of water should be thrown into the bowel and 
retained there. In place of the injection, ointment may be introduced 
by means of one of Allingham’s ointment carriers. If there be irrit^ition 
in the sigmoid flexure itself, I have had an ointment carrjer, similar to 
Allingham’s, made of a larger size ; if a soft india-rubber tube be attached 
to it the ointment can be passed well up into the sigmoid. 

In cases of very chronic diarrhoea, more especially where dysenteric 
or other ulcers are supposed to be present, large clysters of disinfectant 
and astringent solutions are sometimes useful. Ft/r this purpose a pint 
or more of the solution should be employed in the manner already 
directed^ for the softening of scybala. These clysters may consist cither 
simply of warm water or of thin starch paste, to which are added various 
sedative and astringent substances, such as carbonate of bismuth (5 to lo 
grkins per ounce), boric acid (1 grain per ounce), salicylic acid (1^ grains 
per ounce), thymol (J to J of a grain per ouftce), nitrate of silvei, 
sulphate of copper and chloride of zinc grain to 3 grains per ounce). 
The clyster should be retained as long as it can be with comfort. 
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feces above ; so as to prevent any haniened mass coming down upon he 
constricted portion and thus giving rise to sudden ohsLction. When 
obstruction threatens an artificial anus must be made ; but when diarrhma 
IS due to malignant disease of the descending colon or of the sigmoid 
relief may be afforded by opening the abdomen and connecting the bowei 
above and below the diseased portion, so that the faecal matters pass by 
the affected part instead of through it. ^ 

The operation of complete excision of the diseased part with union of 
the ends of the intestine has not been very successful hitherto • but if 
surgery impraves,as much within the next quarter of a century as it has 
done in the last, it is possible that such an operation may he frequently 
and successfully performed, and patients cured in cases and under con- 
ditions at present regarded as hopeless. * 

T. Lauder Brunton. 
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The Diarrhobas of Children 


In the young child — especially in the infant with his feeble hoJiLl 
upon life — a looseness of the bowels may be a matter of no little 
moment. It is, indeed, to this derangement that a large number of 
the deaths which occur in infancy are due. The growing child is more 
dependent than the adult upon a continuous supply of food ; for, with a 
poorer blood, he has to carry on a more considerable work. The adult 
has only to maintain the current nutrition of the body ; the child, while 
doing this, has also to provide material for growth and development. 
His organs, therefore, are always kept hard at work ; and that they may 
work to good purpose, the blood must be maintained at a normal standard 
by a regular inflow of nutritive material. When the supply is suddenly 
interrupted, as must happen in any derangement which gravely affects 
the digestive functions, the blood at once becomes i^^or "^and nutrition 
flags. If to this state of oligaemia be added the exhaustion induced l)y a 
copious drain from the bowels, the consequences to a young infant may 
be disastrous. ^ 

Diarrhcea is a symptom, and as such may be met with in every 
degree of severity from a simple looseness of the evacuations, which 
causes little reduction of strength and yields readily to treatment, to a 
profuse watery drain which exhausts the tissues, of fluid and leads to 
death in a few hours. The age of the patient, the . state of his general 
health, the cleanliness of his surroundings, the cause or causes to which 
his illness is owing, and the pathological conditions which accompany it, 
are all matters which may have a very definite influence upon the course 
and issue of the complaint. 

Etiology. — In its simplest form diarrhoea is the consequence of a mild 
catarrh due to direct irritation of the intestinal mucous membrane, or to 


exposure to cold. In hand-fed babies looseness of the bowels is often 
excited by unwise feeding ; for the food, as it passes undigested along the 
alimentary canal, ferments and sets up catarrh of the mucous membrane. 
This is especially apt to occur in nurseries where the supply of food fuJ‘ 
the whole day is prepared in the morning, as fermentative processes soon 
begin in the sweetened mixture, fiut it is not infants only who suftcr m 
this way, for in children of all ages irritability oi bowel may be caused 
by improper food. The looseness is, no doubt, an effort of the digestne 
canal tl) rid itself of the offending matter ; and if the dietary be amende^ 


at once the stools soon recover their normal appearance. 

, Chilling of the surface is another cause of simple diarrhcea. 
when first short-coated often suffer in this way. ^Sometimes it is in 

nursery bath that the chill is contracted, for witt many nurses it is 

- - - - - r. to tne 


matter of principle to reduce the temperature of the bath water 
lowest point the child can bear without showing signs of distress ; 
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’ The rapid alternations of temperature which are so often met with 
, luring an English sum^er-thc temperature falling suddenly 10” or 
^e ^ays followed- by an outbreak o^ diarrhoea Longst the 
children. Eicketty subjects, probably on accouAt of their profile per 
spirations, are especially prone to suflfer from these atmospheric changes • 
and in teething infants the process of dentition, as it excites a certin 
amount of fever, is often accompanied by a mild relaxation of the bowels 
In the latter case It is to the pyrexia, and not to the accidental cause of 
the pyrexia, that the complaint must be ascribed. The child suffers not 
because he is cutting a tooth but because he is feverish, and therefore 
keenly susceptible to changes of temperature. But even a mild purffirur 
is usually something more than a mere catarrh of the bowel. The relaxa- 
•tion is accompanied by fermentative processes which are due, no doubt 
to the action of bacteria. Escherich found that in undigested milk 
discharged from the bowel two organisms were invariably present and in 
large numbers ;^naniely, the bacillus coli communis and the bacterium 
aiiogcnos. These microbes attack the milk sugar especially, and a state 
of catarrh of the bowel seems to supply the most favourable conditions 
. for their operation. , 


The same causes which set up a simple diarrhcea in a healthy child 
will often induce a much graver distui-bance in one whose nutrition is 
faulty, or who is living under imperfect sanitary conditions. But the worst 
forms of diarrhoea occur during the summer heats, and seem to be the 
direct consequence of the heightened temperature aided, no doubt, by 
septic changes in •the (jontents of the bowel. It has long been held that 
tjje prevalence and fatality of the summer diarrhoeas have a definite 
relation to the degree of heat ; and Dr. Dawson Williams has brought 
together much valuable evidence tending to show that the prime element 
m the etiology of the illness is a high minimum temperature. Dr. Henry 
Tomkins was the first to urge the value of exact observations upon the 
temperature of the earth, for heat which has sunk for a few feet into the 
ground is pi|,rted with but slowly, and a heated soil must do much to 
maintain the temperature of the air. He found that as soon as the 
thermometer registered 59° to 62° F. at a depth of one foot below the 
surface the causes producing the disease began to operate. Dr. Ballard 
pushed the inquiry to a depth of four feet, as at this distance from the 
surface the temperatifte rises and falls more slowly still. He states that 
m summer the mortality from bowel complaint does not begin until at 
our feet the thermometer records a temperature of 56° F. Uhis state- 
ment has been confirmed by Dr. J. Priestley, who showed that the rise in 
m diarrhoea death-rate followed a rise in the earth temperature to 56°, 
^ud fell again as the heat of the soil sank below that point. 

In its worst fornfe, such as occur mainly in children under two years 
^-ge, summer diarrhcea is rarely seen out of large towns, and is most 
^ mulent in seasons when great heat is combined with drought. Many 
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observers regard the affection as a contagious zymotic disease ; and Dr. 
G. B. Langstaff refers its origin to sewer air, or to a miasma bred locally 
from the soil. The stools have been searched frequently for bacteria. 
Dr. Booker found more than thirty varieties of microbe ; and from three 
of these Dr. V. C. Vaughan obtained ilnportant albuminous products 
which, when injected under the skin of kittens, caused vomiting and 
purging and, if in sufficient quantity, collapse and death. Finkelstein also 
has reported the discovery in the stools of abundant rod-like micro- 
organisms, which bear a close resemblance to the B. coli cotnmunis but 
show certain differences by cultivation on potato. As yet no special 
organism has been found invariably associated with the attacks ; but 
Dr. Booker states that a group which he calls the “ proteus group of 
bacteria was represented in fifteen out of nineteen cases. It is probable 
that milk is mainly the medium by which the germs find their way into 
the alimentary canal; and certainly to one who is familiar with the 
indifference to cleanliness commonly shown by farm labourers, and with 
the filthy state in which the cows often return from their pastures and 
stand about in their stalls, contamination of the mi 11^. ceases to be a 
matter for wonder. The influence of heat in such a case may be limited, 
perhaps, to furthering rapid development of the bacteria. 

Inflammatory conditions in the cow may also have a bad effect upon 
the milk. Holst in four separate epidemics of acute gastro-intestinal 
catarrh found the streptococcus longus in milk supplied by cows who 
were suflfering from mastitis. He states that tl\^sc cocci, when injected 
into mice and rabbits, set up diarrhcea, and when swallowed by himself 
caused colic and vomiting. In serious cases the ill effects produced by the 
microbes are not mere fermentative processes as pi the milder varieties 
of diarrhoea, they seem rather to depend upon decomposition of the protend 
constituents of the milk and the formation of noxious chemical compounds ; 
these when absorbed give rise to the toxic symptoms. Certainly in the 
more virulent cases the whole course of the illness points to a septic origin, 
especially as the patient often dies, not merely exhausted by the drain 
■from the bowels, but in a state of nervous collapse, which may continue 
for many days after the character and number of the stools ^as ceased to 
be a cause for anxiety. This septic variety of diarrhoea is no doubt most 
common during the first two years of life, but it is seen also with fan- 
frequency at a later period of childhood. It attacks strong subjects as 
well as weakly ones : indeed, a condition of sturdy health, although it 
may influence the issue of the illness (but even this*' is doubtful), seems to 
afford little protection, if any, against its onset. This cannot be said of 
other noi -septic forms of purging, however serious they may be. As a 
lule weakness in the child — a condition which implies a lowered power 
of resisting hurtful influences — tends to favour the occurrence of inflam- 
matory diarrhoea ; and in many diseases a looseness of the bowels is 
familiar complication. In typhoid fever, measles anVl scarlatina, diarrhea 
is common : all forms of catarrhal complaints may be accompanied by i^ ^ 
and causes which set up congestion of the portal system, such as cirrho.^i^ 
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of the liver, and diseases of the heart and lungs, lead to obstruction in the 
whole venous system and help to induce it. 

Morbid anatomy. — The morbid appearances connected with inflam- 
matory states of the Vowel in the adult are dealt with at length else- 
where. In the child the lesiofls are much less constant than is the case 
with older persons, and it is often a matter of surprise that after death 
*from a severe attack of bowel complaint the morbid appearances should 
be so ill -defined. This curious want of correspondence between the 
serious symptoms observed during life and the slender traces noted later 
in the bowel may be seen both in acute and chronic cases. Inflammatory 
redness and swelling, patches of false membrane, hsemorrhagic extravasa- 
tions, and more or less deep ulceration of the mucous membrane may all 
1)C present j but we never feel certain that we shall find them. We see 
them in one case, in another which presents symptoms apparently iden- 
'tical we look for them in vain. Ulcerations of the bowel arc more 
common in the subacute and chronic cases than in those which run a 
shorter course, and are often suspected when not actually present. In 
the worst forms.of choleraic diarrhoea the most marked changes are seen 
not in the bowel but in distant parts of the body. Anaemia of the brain 
and other organs is common ; but sometimes there is hypersemia of the 
. meninges and cerebral cortex due, possibly, 4;o the action of microbes or 
of the poison they originate. In the chronic form of diarrheea meningeal 
hicmorrhage may occur, or the dural sinuses may be blocked by thrombuses 
from infective phlebitis., Marfan attributes all these lesions to microbic 
agency which sets up toxi-infective processes, and states that chronic 
afiections of the n\cninges and encephalon, such as chronic hydrocephalus 
and cerebral sclerosis,, may arise from an attack of acute gastro-ententis 
11 ^ infancy. Of other organs the kidneys arc apt to be the seat of 
parenchymatous nephritis. Often the liver is fatty , and in cases o 
entero-colitis, when the illness is of some weeks^ duration, this fatty 
degeneration is seldom absent. In addition, patches of broncho-pneu- 
monia may be found in the lungs. Sevestre has drawn attention to this 
complication and attributes it to direct infection. In four out of five 
cases of bron«ho-pneumonia complicating enteritis, under t e care o is 
physician, Losage obtained pure cultures of the bacillus co i rom e 
patches in the lung. The latter observer states that he has found the 
virulent bacillus coli in the air round the beds of children suffering from 
infective diarrheea, and even in sterilised milk exposed or a ime 
wards. Under such conditions the spread of the disease to c“ldre 
previously healthy, and the occurrence of infective broncho -pneumo , 

arc not difficult to explain. 

Aoutk Diarrhiea. — Varieties. — For 
forms of acute diarrhoea in infants and children wi e . ^ ^ ’ 

simple non-inflammatRry diarrhoea (mild intestina 

tory diarrhoea (acute entero-colitis); and C, c o „f*.g™ard8 

(mfantile cholera). Chronic diarrhoea will be discussed afterwards. 
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A. Simple non-lnflammatory dlarrhoda. — This variety is a mere dis- 
order of function due to a mild intestinal catarrh. The purging yields 
readily to treatment if the conditions are favourable ; but if it be * 
aggravated by insanitary influences it may pasf) into one of the other 
varieties and may then^ prove fatal. 

Symptoms , — In infants the looseness may begin quite suddenly, or 
be preceded for some hours by signs of indigestion and abdominal jmin! 
The tongue is furred and the child may retch or even vomit. He is 
peevish and restless, and as he cries draws up his legs uneasily as if 
griped. At this time the temperature may be elevated a couple of 
degrees or so, but there is usually a fall after the first discharge from the 
bowels. The earlier motions consist of thin faecal matter containing 
small lumps of undigested curd. They are usually sour-smelling or c\eii 
frothy from fermentation. As the discharges continue they become 
thinner and, if the lower bowel be the part chiefly affected, they often 
contain visible mucus. They are then passed with some straining, and h 
streak of blood may perhaps be noticed on the diaper. The motions are 
often coloured green. This, according to Pfeiffer, is due to the conversion 
of the bilirubin of the bile into biliverdin, owing to an abnormal alkalinity 
of the contents of the bowel. In this case the stools contain a large 
quantity of bile, and their reaction is neutral or only faintly acid. But 
according to some observers there is a distinct variety of green stool 
which is contagious. It owes its colour, they say, to a special pigment 
which is generated by a rounded bacillus. Lesage even states that he 
has succeeded in cultivating this microbe and in setting up a green 
diarrhoea in animals by injecting it into the blood. This experience lia^ 
not as yet been confirmed by the experiments pf others ; but I think 
many clinical observers may be disposed to agree with Lesage as to the 
occasional contagiousness of an apparently harmless diarrhoea. 

At first the motions are passed frequently and in large quantity ; hut 
soon they become less numerous and only number five or six in the 
twenty-four hours. As a rule griping is not noticed after the first few 
dejections, and there is no tenderness or swelling of the belly, fhe 
child, however, evidently suffers in his nutrition ; his colqiar fades, and 
his flesh very quickly becomes soft and flabby. This form of looseness 
appears to be due to direct worry of the mucous membrane, and tends • 
to subside of itself when the irritating matter has been discharged. B 
in warm weather it persist beyond a very few days it may pass into a 
more serious form. 

In older children the symptoms are much the same as in infants ; hut 
as the patient is stronger his nutrition suffers less, and although he may 
•look pale he loses little flesh. His tongue is furred, but unless the 
stomach is disordered as well as the bowels the child is in good spirits 
and takes his food well : indeed, if not troubled with abdominal pain 
will not allow that he is ill. 

There is a special form of looseness of the bowels to which j 
are subject at the age of five or six years and upwards. It is ca 
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“hentenc diarA^, and appears to be due to an exaggerated peri- 
steltic action of the bowels, for the stools follow directly upon a meal 
with great urgency and are preceded by severe abdomiLl ^in. The 
child nmy be noticed ito turn pale soon after sitting down to table, and 
often rises and hurries from- the room before. the meal is at an end 
The same thing occurs whenever food is taken, and, in addition, the 
bowels may act in the early morning, or when the child first leaves his 
bed. The motions consist of undigested food and mucus. Sometimes 
the pains are complained of without being followed by a stool- and 
sometimes, although the bowels act with urgency after a meal, abdominal 
discomfort seems to be absent. The tongue is slightly furred or is red 
and irritable-looking with projecting papillae. This form of looseness 
interferes greatly with nutrition. The act of eating seems to rouse the 
muscular coat of the bowel to excessive movement ; it is not that the 
stools are numerous, but that they contain, little changed, nearly all the 
food that has been taken. The child may eat heartily enough, but the 
meal is carried so quickly along the alimcntiiry canal that the process of 
digestion ca« hardly be^n. As a consequence the patient soon becomes 
pale and languid and tbin ; and if the derangement continue, as it often 
does for weeks together, his evident loss of flesh causes the greatest 
anxiety amongst his friends. , 

B. Inflammatory diarrhoea (entero-colitis).— Inflammatory diarrhoea 
IS a much more serious complaint than that just described. While it 
lasts, not only is nutrition put a stop to, but the patient’s little stock of 
strength is reduced by high fever and a profuse watery diarrhoea. The 
disorder, therefor.e, is a serious trial even to a sturdy child, and often 
proves fata,l to feeble .children and infants. In such patients symptoms 
^ depression come on early if the purging be severe, and, moreover, in 
infancy there is a special tendency to deficient action of the kidneys 
which adds greatly to the danger of the illness. 

This form of diarrhoea is associated with evidences of inflammation, 
and sometimes, in protracted cases, of ulceration of the intestinal mucous 
membrane. It may begin suddenly or gradually, and often follows upon 
an attack o4 mild intestinal catarrh, or is a sequel of the septic form of 
diarrhoea to be afterwards described. When established its chief features 
arc a high bodily temperature with frequent and watery discharges from 
the bowels. It is difficult to say whether all the symptoms are due to 
the anatomical changes noted in fatal cases, or whether unwholesome 
ermentations in thS bowels and the absorption into the system of 
J|fnsonous ptomaines may not be answerable for some of them. I believe 
at this noxious decomposition is present at any rate in the cases where 
early signs of collapse are noted, or where the course of the illness is 
6>cceptionally rapid and severe. 

— As a rule the first symptoms are those of an intestinal 
catarrh. In infants^there is some abdominal pain, as shown by cries and 
|mGasy movements of the legs ; and the loose stools consist of undigested 

fermenting matter. If there be any gastric catarrh the child vomits 
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also. After the food contained in the bowels has been evacuated ’ the 
stools get thinner and more offensive, and are tinted brown or gre^. 
Often they number ten, fifteen, or twenty in the day and night, and the 
more frequently they are passed the thinner they become. Usually they 
vary in character from time to time and, although always very offensive, 
are thin and pasty, or frothy and dark, or consist of a greenish watery 
fluid which deposits a small quantity of thin fjecal matter. So long as 
the lower bowel is unaffected there is no mucus visible to the naked eye. 
Under the microscope they are found to consist of particles of casein, 
starch granules, fragments of meat fibre, epithelial and round cells, many 
varieties of bacteria, and enormous quantities of fat. 

The purging may be accompanied by fever from the first, but often 
at the beginning the temperature is normal, and the attack has all the 
characters of an ordinary intestinal catarrh. Sooner or later, however, 
the temperature rises to 102'", or lOS"" or higher, and the general 
symptoms at once become severe. The child wastes quickly and grows 
very weak. His face is pale ; his eyes get hollow and the corners of 
his lips are encircled by a deep wrinkle like Ihe moul^ of a very old 
man. The tongue may be a little furred, but is lusually clean and red 
and inclined to be dry. Sometimes vomiting is distressing ; the pulse is 
then very rapid and feeble and the exhaustion great. The skin generally 
is dry and may be reddened about the buttocks and backs of the thighs 
by the irritation of the discharges from the bowels. The secretion of 
urine is scanty and, if the stools are profuse and ?vatery or the vomiting 
urgent, no urine may be passed for twenty-four hours at a stretch, or 
even for several days. When this is the case I have known general 
cedema to occur. In a child of five and a half months old seen by me 
with Dr. W. H. Hatfield the secretion of urine was suppressed for four days, 
and the child, although not obviously swollen, pitted on pressure all ovci' 
the body. 

In a few days the depression of the child becomes extreme, and 
his fontanelle sinks deeply. His i)ulse is quick and very feeble; his 
breathing is hurried and shallow ; his eyes are hollow ; the lids arc 
purple and close incompletely, and his face is livid. Thofe is usually 
great thirst, and the tongue is dry and brown, or may be sprinkled with 
thrush. The feet and hands often feel cold although a thermometer 
placed in the rectum registers 105°, 106°, or even higher. I have known 
the mercury to rise as high as 109° in an infant who afterwards recovered ; 
but such an extreme temperature is a very grave symptom, and if the 
heat mount rapidly from a moderate to a high level the patient often dies 
in a state^'of collapse. 

When the inflammatory process affects especially the larger bowc 
(colitis) each stool is preceded by griping pains in the belly, and accom- 
panied by much effort and straining. Often the bowel prolapses ; 
when the straining is urgent the protrusion may iSe difficult to replace^ 
The stools appear gelatinous from excess of mucus, and may ^ 
streaked or stained with blood. On this account the complaint is o 
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spoken of as “dysentery” or “dysenteric diarrhoea.” As a rule in this 
coAintry such symptoms are easily controlled, but a bad case is met with 
from time to time in which the vomiting is distressing, the abdominal pain 
freAiuent and severe, aryl the tenesmus almost constant. The prolapsed 
mucous membrane then bulges from the body like a bright red glistening 
ball, and is shot out again at once when an effort is made to replace it. The 
Stools are small and frequent, and consist of little else than mucus, either 
clear or tinged more or less deeply with blood. In this form the illness 
approaches -the ‘type commonly met with in tropfcal climates. The 
temperature may be high and the depression extreme, and the attack 
often ends fatally. If with high fever the vomiting is obstinate and the 
tenesmus urgent, we have reason to fear the worst. 

In fatal cases of inflammatory diarrhoea death is almost always preceded 
by the signs of general collapse above described. In certain cases this 
• condition mky be due to the occurrence of parenchymatous nephritis; 
but it is exceptional after death to find obvious signs of inflammatory 
mischief in the kidneys. I believe, however, that an arrested secretion of 


urine and consequent imperfect depuration of the blood does often occur 
without leaving recogn^pd)le traces of organic change ; for whenever there 
is a marked tendency to drowsiness and collapse the skin begins early to 
lose its elasticity. ITiis change is best noticed on the abdomen where 
‘ the skin on being pinched up lies in loose wrinkles as left by the finger 
and thumb. The urine in such cases is very scanty and difficult to obtain, 
but Kjellberg states that it is sometimes albuminous, and deposits epi- 
thelium and hyaline casts and small round cells. The child is very drowsy 
and stupid, but, if Severely griped, may show signs of abdominal pain. 
Usually, howevei“,*he seems to suffer little if at all, but lingers on 
perhaps for days — in a dull, apathetic state, careless of all that passes 
afound him, until he ceases to breathe. In very young babies the 
drowsiness may deepen into coma, and the infant fall into a state which 
has been called “spurious hydrocephalus,” from its likeness to the thiid 
stage of meningitis. Lethargy, at first partial only, soon becomes pro- 
found ; the child lies straight on his back, with pinched, sharp features 
and a leademcoloured face, breathing irregularly and sometimes heaving 
a sigh. His eyes seen between the half-closed lids are dull-looking ; and 
the pupils are sluggish and often unequal. The fontanello is ( eep y 
sunken, and if the infant be very young the bones of the skull can be 
felt to overlap. The nose, the feeb, and the hands are cold, and some- 
times the legs feel (fiiilled as high as the hips. In the rectum the 
temperature is normal or below the level of health. In t is s^te sma 
greenish watery stools may still be passed without eftbit, ut ojfen w en 
fbe coma begins the purging ceases. The most energetic s imu a ion 
will usually fail to rouse a child so profoundly depressed, and li^ is 
rarely prolonged beyond a very few days. Sometimes death Prec^ed 
a convulsion. S}%nptoms such as these show a very s uggis 
tlie circulation in thf brain, and in many cases, although by no means 
all, they betoken a thrombosis of one or more of the cerebral sinuses. 
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After the age of infancy the complaint, although still a dangerous 
one, is yet of less gravity than before. The child has greater strength 4o 
face the weakening effects of the illness and runs less risk of grave com- 
plications. The nutrition of the patient, however, is at once arrested. 
He begins straightway^ to lose flesh and strength, his face becomes 
haggard, and his eyes are hollow. If vomiting bo present also the 
features get pinched, the expression more distressed, and wasting goes on* 
faster than before. ^There is usually thirst, and a craving for fluid may 
lead the patient to swallow beef-tea, milk, and other nourishing liquids ; 
but he has no appetite for food. The child is often uneasy and restless, 
but there seems to be little actual pain unless the lower bowel be affected. 
The stools are watery and dark in colour, or may be yellow or green from 
excess of bile. Often they contain lumps of curd and masses of fat, and 
have a very offensive odour. The urine is high coloured and scanty and, 
according to Nothnagel, may contain excess of indican. If vomiting Ijc 
urgent the renal secretion may be almost suppressed. In such cfises 
the skin becomes markedly inelastic, especially over the belly ; and the 
abdominal wall itself is often so sunken and hollow as to resemble that 
of a case of tubercular meningitis. The temperature is either elevated 
throughout the attack, as in the case of younger children, or falls after 
the first few days to a level below that of health. If the case end badly 
death is generally due to exhaustion ; therefore a patient who is already 
weak when the attack begins has necessarily a less chance of recovery. 
For this reason inflammatory diarrhoea, occurring ^as a complication in the 
course of another illness, must always give rise to much anxiety. 

The duration of acute entero-colitis is usually short. A fatal attack 
rarely lasts longer than a week, and often comes t;p an' end on the third 
or fourth day. The immediate danger is, of course, in proportion to tlje 
violence of the symptoms ; but it does not follow that a case which 
begins mildly must always end in recovery. The illness may drag on 
for days or even Aveeks, varying in intensity, but gradually bringing the 
child lower and loAver until he sinks from exhaustion. These, it must 
be owned, are usually the cases Avhere the patient is regularly washed or 
exposed in other ways to chill. On the other hand, we si^metimes see 
the attack begin violently enough with high fever and frequent watery 
stools ; but aftet a day or two the temperature falls, the purging abates, * 
and all danger is at an end. These abortive^ attacks are sometinuis 
described as a special variety of the (A^mplaint. Of patients who survive 
some mend quickly ; others are left pale, feeble, anil subject to catarrhs ; 
others, again, suffer for months, and even die at last of a chronic in- 
testinal darangement which is often complicated with intestinal ulceration, 
and sometimes dependent upon it. 

Complications . — There are certain intercurrent lesions which may he 
me£ with, especially in the more protracted cases, and add to the dangei 
of the illness. Simple and parasitic stomatitis are liot rare, and increase 
the difficulty of feeding the patient. Pulmonary catarrh often comes on ; 
and as the child becomes exhausted, collapse of the lung is apt to occui, 
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and *help8 to shorten his life. ^Catan*hal pneumonia has already been 
referred to. According to Lesage it is due to direct infection of the 
lungs by breathing air tainted with the virulent bacillus coli. As it 
greatly increases the weakness of the patient and hastens the end the 
pulmonary inflammation at thd time of death is usually still in an early 
stage. On this account it often passes unheeded’ especially as the great 
Weakness of the patient forbids complete examination of the chest. 

A few twitching movements may be noticed before the end, but are 
not common*. ‘ Sometimes violent convulsive seizures occur early in the 
illness, and are followed by a state of stupor from which the child can 
never afterwards be roused. As far as my experience goes this only 
happens in cases where the patient is living in dangerously insanitary 
conditions. Some years ago I saw with Dr. Ford Anderson a little girl 
of fifteen months old, who had been seized early on June 9th with loose- 
ness of the bowels. In the course of the afternoon the child had a fit, 
and in the evening the convulsions returned and the patient lay twitch- 
ing, on the right side only, for seven hours. After the nervous symptoms 
had subsided the child remained in a stupor. The temperature was 
uniformly high and on the second day was 105” in the rectum. On 
12th June, the fourth day of the illness, the rectal temperature was 
103-6°. The bowels were then acting seveji or eight times a day, the 
stools being loose and green, with some curd-like lumps and a little mucus. 
The child lay in an unconscious state with eyelids partially closed. The 
checks were a little flushed and the complexion was of a smoky tint. 
The pupils were equal, of normal size, and acted well with light. The 
iilxlomen was a little* flaccid, but not retracted or doughy to the touch. 
The state of the 'house in which the child was living was known to be 
insanitary, and the mother had suffered from diarrheea several days 
previoiisly. The little girl died on the fifth day without any return of 
consciousness. Dr. Ford Anderson examined the body after death, but 
found oidy swelling and redness of Peyer’s patches and universal fluidity 
of the blood. The brain was healthy. 

An acute otitis media sometimes arises in the course of an intes- 
tinal aftectiojj and may set up serious cerebral symptoms. Therefore in 
iill cases where such symptoms appear the ears should be examined with a 
speculum and reflected light. I have known delirium, convulsions, rigidity 
of the muscles of the neck, and a condition approaching coma to cease 
Tdckly when a perforation of the tympanic membrane has allowed pent-up 
pus to escape from th^ ear cavity. 

l^uignosis . — Before pronouncing a case to be one of inflammatory 
diarrhoea we must be careful to exclude other feverish complaints which 
•'^oiuctimes start with digestive troubles. Pneumonia and some of thoi 
•^niptive fevers may begin in this way. The skin then must be searched 
for signs of rash, and as we proceed with our examination the e^ly 
^^^^^ptoms of measles,* scarlet fever, and the like must be kept in^ mind. 

acute entero-colitis is not often confused with typhoid fever during the 
fiist few years of life, for the latter complaint is rare in early childhood, 
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and when it occurs is accompanied more ^ften by confined bowels thaii by 
diarrhoea. In the older children, however, there may be some uncertainty 
upon the point ; but in entero-colitis the abrupt onset and shorter course 
of the illness, the severity of the purging fronj the first, the pinched 
expression of the patient, and, as time goes on, the absence of rash or 
of splenic enlargement,' should be sufficient to exclude the specific fever. 
It may be remarked that a “ pea-soup ’’ look of the motions for a da^ 
or two is in itself no proof that the complaint is typhoid. Stools of this 
kind are not uncommon in the diarrhoeas of children, and ‘we must not 
be deceived by them, especially as a trained nurse may cause some trouble 
by confidently pronouncing the case on this symptom alone to be one of 
enteric fever. 

The seat of the inflammation in the bowels may often be inferred 
from the appearance of the stools. Nothnagel has shown that mucus is 
always present in the evacuations, and, when invisible to the eye, can l)e- 
detected by the microscope. The higher in the intestinal tract the inflam- 
mation is seated the more intimate is the admixture of the mucus with 
the faecal contents of the bowel. In a catarrh limited to tlje upper part 
of the bowel no mucus is visible to the naked eye, but it can be detected 
by the microscope. In such a case the colon may be taken to lie 
lealthy. If under the micijoscope the mucus is seen to be tinted with 
3ile we infer that the jejunum and ileum are also involved ; the presence 
rf bile indicates also that there is increased peristaltic action of the inus- 
iular coat forcing the contents along, for if the bile linger in the bowels 
t becomes changed in appearance and ceases to Respond to Gmelin’s test, 
tf mucus be plainly visible to the naked eye the lo'wer bowel is always 
ilffected. Pulpy stools containing dabs and drops of free mucus point to 
Dhe colon ; and pure mucus in large quantity to the sigmoid flexure. 
Scybala imbedded in mucus show catarrh of the rectum, in which case 
Dainful tenesmus is a^nost invariable. 

It is scarcely possible in a case of entero-colitis to be quite sure as to 
:he exact pathological condition. Ulceration is probably present in the 
more protracted cases only, and even in these must not be too hastily 
assumed. Blood-stained stools, as Dr. Donkin has well pointed out, can- 
not be held by themselves to imply actual breach of surface, since oozing 
of blood from a merely congested mucous membrane is far from uncommon 
Still, attacks of colicky pain preceding the stool, with some increase of 
tensibn of the abdominal wall, are symptoms which should excite inquiry 
If, in addition, there be moderate tenderness on deep pressure along the 
course of the colon, and especially if small dark clots can be detected m 
the stools, the presence of ulceration of the larger bowel may be more 
than suspected. 

ProgTiObis. — An attack of inflammatory diarrhoea is always a serious 
thilig, and if the complaint occur in an infant, especially in one whose 
digestive organs are continually overtaxed and teaeJcd by ill-chosen foo j 
disastrous consequences may be expected. The prospect, therefore, 
less bright in infancy than in later life, and is gloomy in proportion 
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to the degree to which the nutrition of the patient is impaired. The 
temperature (taken in the rectum) is a good test of the gravity of the 
^ child’s condition. If it remain at or above 105°, or shoot up suddenly 
from a low to a high Ipvel, the danger is great ; on the other hand, a 
fall in the thermometer is a hopeful sign ; and if the bodily heat become 
normal (in the rectum) we may look for recovery, although no immediate 
improvement be noted in the number or character of the stools. In 
addition to a high temperature other signs of serious import are : — 
persistence of the vomiting, heaviness and tendency to collapse, noisy 
breathing, convulsions, loss of elasticity in the skin. The last symptom 
is one which it is important to watch closely, for little improvement can 
be expected until the elasticity of the skin is restored. 

C. Choleraic or septic diarrhoea (Summer diarrhoea; Cholera 
infantum). — This form of the illness is especially a complaint of hot 
weather and crowded cities. Although not unknown in later childhood 
it is in infancy, during the cutting of the milk teeth, that the disorder 
is most prone to occur ; and from its rapid course, its grave symptoms, 
and its too c/ommonly fatal ending, is one of the most justly dreaded of 
the illnesses of early life. It is a noteworthy feature of the complaint 
that the patients are so often sturdy, well-nourished babies ; for strong 
, children are not less likely to suffer from it i^hari weakly ones, and when 
seized may die almost as quickly. I think boys are more subject to it 
than girls. 

Symptoms , — The complaint comes on quite suddenly. The child may 
have seemed quite well up to the time of the attack, or may have 
suffered for a few days from a slight ordinary looseness of the bowels. 
All at once, hoVover,^ he is found to look pale, pinched and ill. He 
vqmits, throwing up first the food he has taken ; afterwards a thin 
watery mucus coloured more or less deeply with bile. His motions, in 
the beginning thin, faeculent, and very offensive, soon turn to mere serous 
fluid, which loses for the most part its repellent odour, and leaves only a 
yellowish stain with no trace of fmcal matter upon the diaper. The 
action of the bowels is not attended by any griping or tenesmus, but 
the frequent ^profuse stools so drain the tissues of fluid that the child 
falls away with startling suddenness. After an absence of only a few 
hours we find him so changed that we hardly know him again. His 
^^yes are sunken, his cheeks are hollow, and his nose is pinched and thin. 
His body, too, has shrunk up and his flesh feels soft and doughy. The 
skin is inelastic, especially over the abdomen ; often it lies there in 
loose folds, and the abdominal wall may be as deeply hollowed as in the 
most pronounced case of tubercular meningitis. Thirst is qjf course 
extreme. If the child can talk he asks continually for drink. If he be^ 

infant, he sucks his lips and lies whining fretfully with his eyes fixed 
upon any cup or vessel holding fluid. But his thirst is little relieved by 
J'^hat he takes; indeed, anything swallowed is usually returned in a 
lew seconds. His lips are dry, and the wrinkle which curves on each 
sule round the angle of the mouth makes them seem to project. The 
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tongue, if clean and moist at first, soon becomes dry and brown. • The 
urine is scanty and may be quite suppressed. The pulse is rapid and 
weak. The temperature is high. Even when the skin is cool to the 
touch and the feet are quite cold a thermometer, held in the rectum will 
often register a heat of 104° or 105°. On this account the temperature 
of the axilla or groin must not bo taken as a guide to the internal heat 
of the body. At first the patient is very restless and cannot sleep ; he 
throws about his arms and whimpers feebly as long as he has strength to 
do so ; later, he lies in a drowsy state with dull eyes and half-closed 
lids taking no notice of any one. His fontanelle is deeply sunken, and in 
a young infant the bones of the skull can be felt to overlap. 

Vomiting now usually ceases, but small watery motions continue to 
be passed at intervals. Very soon the patient sinks into a state of 
collapse. He lies quietly on his back in his cot, his eyes showing white 
between his half-closed purple lids. His face looks thin and pinched, and 
is wrinkled like the face of an old man. The complexion is earthy or 
lead-coloured, and his extremities, and even his nose, feel cold to the 
touch although the internal temperature is still high. Iru this state all 
reflex phenomena are abolished. The patient is insensible to all efibrts 
to feed him, and seems unable to swallow ; the sensitiveness of the con- 
junctiva is lost ; the faint bjeathing alone shows him to be alive, and this 
soon comes to an end. A few feeble convulsive movements may precede 
death, and the temperature may rise to 106° or 107°. 

The course of the complaint is very short ^ it may last from a few 
hours to a few days. Almost always before the end of a week the child 
has either ceased to live or has turned the corner and begun to mend 
If a favourable change occur we first notice a fa|l in ‘the temperature, 
then vomiting ceases and the patient begins to retain fluids : he is l;,ss 
thirsty, and his motions become coloured again with fa3cal matter or bile 
The looseness rarely ceases suddenly, but thin feculent stools continue to 
be passed, although less often «and in smaller quantity. Sometimes the 
improvement in the stools is noticed before the vomiting has stopped, 
but the usual course is that described. 


Diagnosis , — Choleraic diarrh(i3a is easily recognised. tThe intense 
thirst and obstinate vomiting, the sudden falling away as the tissues 
shrink up, the copious serous stools without a trace of faecal matter, and 


the early collapse form a very characteristic group of symptoms. 

Prognosis . — The prospects of a patient stricken with this complaint 
are never otherwise than gloomy. In young babidfe especially the rate nt 
mortality is very high. The danger is in proportion to the height of the 
temperature, the urgency of the vomiting, the frequency of the stools, aiul 
•the degree to which the elasticity of the skin is impaired. The last 
symptom is one which should always be carefully noted ; even towarus 
th^ beginning of the complaint, when the other symptoms, perhaps, ^ o 
not denote any very pressing danger, if the skin it' found to be inelastic 
weUbust look to the issue of the illness with grave misgivings. ^ 
child become collapsed, the prospect is even more gloomy than in eases 
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of ortlinary inflammatory diarrhoea. In the latter complaint the patient 
may often be roused by energetic treatment \ but in choleraic diarrhoea a 
favourable change is very difficult to establish, and if the patient be a very 
young child or infant rciovery can hardly be anticipated. On the other 
hand, any abatement of the symJ)toms is to be welcomed as a valuable sign 
of improvement. Early cessation of the vomiting, a return of faecal matter 
to the stools, or, in particular, a fall in the internal temperature of the 
l)Ocly, furnish^ soUd ground for hope that the patient may eventually 
recover. But in infancy a favourable issue to the illness must always 
, come to us rather as a surprise, especially as a good state of nutrition and 
previous sound health seem to influence the prognosis but little. Collapse 
may show itself earlier in a weakly infant and later in a strong one, but 
in each ciise the end, when it comes, is apt to be the same. Fortunately 
in older children recovery is more common ; and the outlook may be 
taken as less and less sombre in exact proportion to the advance in years. 

Prevention of diarrhoea. — In the large majority of cases the 
fliarrhteas of children may be looked upon as a consequence of want of 
knowledge or* w^t of care. At least they may generally be prevented 
by attention to the feeding and management of the child, the cleanliness 
of his nursery, and the healthiness of his surroundings. This is especially 
.the case in hot weather, when the worst kinds of bowel complaint are 
likely to be met with. To protect a child from diarrheea wo should put 
him into the best conditions for health. If he live in a crowded city he 
should bo removed in th(j summer to an airy, well-drained house in some 
country place. Here he can spend his days out of doors, drink new milk, 
.incl sleep in a pur^ atmosphere. If he cannot l>e sent out of town we 
must do our best lo ke^p him from bad air and stale or tainted food. 
Tl^ child should pass as much of his time as possil)le in the fresh air, 
f^ponding a large part of the day in the parks, and sleeping at night in a 
Avell-ventilated room. The sanitary arrangements of the house must l)e 
carefully looked to : water-closets must be kept clean and regularly dis- 
infected j attention must be paid to the housemaid’s sink, which should 
not be used for the disposal of bedroom slops ; soiled linen must never 
be allowed toti'emain in the nurseries ; and care must be taken that the 
child’s living and sleeping rooms arc not near to an open drain -pipe, 

* however thoroughly this may be trapped or cut off from the sewer. 
Many an attack of diarrhoea has been set up by a water-closet or house- 
^Ji^id’s sink just outside the nursery floor. 

The child should 5e carefully guarded from chills. The washing of 
his body must be a rapid process, and he cannot be allowed to prolong 
his bath unduly or play in the water. At night he should b® lightly 
covered, and if he toss about in his sleep means must be taken to* 
pi-event his throwing his coverings aside and lying naked in his bed. 
The day dress is not to be neglected. Many young children suffer 
b^eatly from too scanty clothing, and especially from bare logs. Ev^in 
the summer the rapid changes of temperature inseparable from our cli^te 
full of risk to an ill-protected child. If there be any suspected 
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delicacy of constitution, or known susceptibility to colds, the legs should 
be covered with long woollen stockings, and the hips and thighs with 
woollen drawers. 

In the matter of feeding we must see tha»^. all jugs, cups, feeding, 
bottles, and the like, are kept clean, arid that no food but such as is 
wholesome and in good condition is provided. It is best to boil or 
sterilise the milk without loss of time and put it aside in a refrigerator 
or some cool place. It must not be allowed to stand in a living-room. 
All meals must be freshly prepared, and it is unsafe to keep milk through 
the night for the early meal in the morning. Before the fresh milk is. 
brought to the house it is wise to employ condensed milk or one of the 
desiccated milk foods. 

In sultry weather the child, if thirsty, is not to be deprived of water ^ 
but this should be boiled and filtered. An infant may suck water from 
his feeding-bottle, and older children may be allowed to drink freely 
between their meals. Milk must be looked upon strictly as a food and 
not as fluid to be swallowed whenever the child is thirsty. The summer 
fruits should not be given to infants, but if ripe and sound and freshly 
gathered may be included in the dietary of older children. Unripe, 
stale, or tainted fruits must not be taken on any account. Meals 
should be fixed at regular intervals, and should not be too large. It is, 
unwise to overload a child's stomach at any time, but in hot weather 
excess of saccharine or starchy food is especially liable to promote acidity 
and set up diarrhoea. , 

Treatment. — In the treatment of diarrhoea in the child we have to 
put a stop to the drain from the bowels, to lessen or remove the ill 
consequences arising from it, and to restore ttie normal processes of 
nutrition. If the complaint be a mere catarrhal derangement of little 
moment its management is an easy matter ; but if the whole system have 
been contaminated by the absorption from the bowel of the products of 
poisonous decompositions, our utmost ingenuity and resource may he 
taxed to guide the complaint to a favourable issue. 

In the case of a mild catarrh of the intestine our first care must he 
^(0 keep the child in an equable temperature and to avoid avery source of 
chilh While the catarrh lasts the natural sensitiveness of the body to 
changes of temperature is heightened, so that the derangement once" 
started may be prolonged from day to day by an exposure which in the 
beginning would have been powerlfess to set it up. For this reason the 
belly must be covered with a flannel binder, and While the purging lasts 
a general washing of the body must be forbidden, although for the sake 
of cleanliness rapid local sponging after a stool may be allowed. 

If we have to do with an infant and find him crying and drawing 
his legs with abdominal pain, while the motions consist of undigested fo^ 
and mucus, an aperient dose of castor oil or rhubarb and soda should he 
ordmred at once to clear away the irritating mattdts. The laxative ma} 
blMlpbated if at any time undigested food be found in the stools, or 
bellp^ecome hard and distended. After the action of the aperient 
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iiifiuit may take a few doses of the time-honoured chalk and catechu 
^ mixture. This is especially indicated when the stools are frothy and 
sour-smelling. If preferred, a few drops of tincture of rhubarb may be 
given, with half a dropP of laudanum and a drop of sal volatile in an 
aromatic water. For diet the child, if not at the breast, should bo fed 
Mfith. milk and freshly made barley water in equal proportions, alkalinised 
with fifteen or twenty drops of the saccharated solution of lime. 

This treatment will quickly put an end to an ordinary simple 
diarrhcea ; but if the child continue to be bathed as usual, or be in 
•miy other way exposed to chill, the purging may resist the remedies, 
or return after apparent arrest. If this happen, three or four grains 
of rhubarb with half the quantity of aromatic chalk must bo given at 
bedtime, and the dose may be repeated on the following night if the 
§tools remain frothy and sour-smelling. In the daytime a twelve months’ 
old child may take oxide of zinc (gr. j.), or carbonate of bismuth (gr. v.) 
and aromatic chalk (gr. j.) three times a day ; or the rhubarb and sal 
volatile mixture as directed above. If, later, the stools become thin and 
watery, a little tkict. opii can be added to the dose. Astringents 

arc useful at this stage, and the opiate is of especial service. The treat- 
ment must be continued as described under the head of inflammatory 
• diarrhoea. • 


In cases where the catarrh occupies the lower bowel, and slimy stools 
are passed with straining efforts, small doses of castor oil and opium are 
indicated. Two drops of the oil with one of ipecacuanha wine and half 
a drop of laudanum may be given to a twelve months’ infant throe 
times a day. T]jis form of looseness, and indeed any kind of simple 
diarrheea, may be kept up by irritation low down in the rectum. 
Therefore in cases which do not yield readily to treatment it is advisable 
to order a small injection (two drachms) of thin warm starch to be thrown 
into the bowel immediately after each motion. 

Green stools, if acid or loaded with bile, require alkaline remedies. 
The green stool which is neutral, or only slightly acid, and gives no 
biliary reaction, can often be quickly changed for the better by a tea- 
spoonful of h, 2 per cent solution of lactic acid (as recommended by 
Hayem) given every four hours. In all cases soiled diapers should be ^ 
removed from the room, and indeed from the neighbourhood of the 
nursery, without loss of time; if a ^ecn tint is noticed in the stools it 
IS well to steep the napkins in a solution of corrosive sublimate (1 per 
1000 ). ^ 

The looseness of the bowels which is common in teething infants 
must not be allowed to continue. Purging during dentition is ifi no way 
^ beneficial process, but tends still further to reduce a child who itf 
probably already depressed pain and want of sleep. A weakly infant 
^vhose bowels are irritable and often relaxed may lose strength to an 
''alarming degree after but a few days of the derangement. 

After the age of infancy simple diarrheea must be treated in 

the same way as described above. While the derangement laifaT; the 
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child should be confined to the house and made to discoutiiuie his 
ordinary washing-bath. In the matter of diet he must avoid acid-maKing , 
things, such as fruit and sweets. For medicine he should take an aperient 
dose of castor oil or rhubarb and magnesia ; and' when irritating matters 
have been cleared away he may begin an aromatic and antacid draught 
of sal volatile and chloric ether with a drop or two of laudanum in 
cinnamon or peppermint water. This draught taken three times a day 
will soon put a stop to the disorder. 

Lienteric diarrhoea is very amenable to treatment. For a child of five 
years old, one drop of Fowler s solution of arsenic and the same quaiitit) •’ 
of tincture of mix vomica may be given before meals three times a day 
in a draught with dilute nitro-hydrochloric acid and infusion of caluni])a 
At the same time the abdomen must be protected with a substantial flannel 
bandage ; the feet must be kept warm ; and every source of chill must l)e 
carefully guarded against. 

In a case of inflammatm'y dial rlicea the patient should be put to lied at 
once. Even an infant or young child is better in his cot than resting on 
the lap of the nurse, heated by contact with her body arid breathing her 
used air. The abdomen must be covered with a flannel binder, and the 


daily washing-bath must be put a stop to. 

In the matter of diet it ih of great importance for the time to give up 
the use of foods which are capable of decomposing to form poisonous 
ptomaines. Unless in the case of a breast-fed infant milk is to be for- 
bidden ; and even infants reared entirely on the breast will sometimes 
cease for the time to digest their mothers’ milk. Bottle-feeding with 
milky foods is out of the question, however carefully, the milk may l)e 
sterilised. Instead, the child should take freshly-made whey diluted \Mth 
an equal proportion of barley-water, or weak veal or chicken broth, mix^d 
Avith an equal quantity of fresh and fresh-liarley water. These foods may 
be given cold in alternate meals in small quantities at short intervals. If 
the infant be very weakly or shoiv signs of exhaustion, white iviuc 
whey should be given in doses of one tablespoonful as often as may 
seem desirable. If the Aveakness be great, the child may take no othei 
food until his strength improves. As he begins to mend, Mcllin’s Food 
may be added to the meals, but milk is not to be resumed until ^ 
* convalescence is well advanced, and then only with great caution. 


An older child can be fed Avith small meals of whey, barley-water, 
broth, or Denayer’s meat peptones "diluted Avith ^barley-water. If 
strength show signs of failing, the brandy-and-egg mixture (B.P.) can be 
given. Still, in this matter of feeding we must remember that the 
weaker the child the more feeble his digestive power, and that food 
'must be given in small quantities only. The strong jellies and extractb 
of meat must be well diluted with Avafer, and every care must Je 
taken not to overtax the feeble organs. As ^ rule, however, 1 
patient is more eager for drink than tor food, and at any age may d 
alloWd to slake his thirst with cold water (boiled and filtered), in model a c 
quantity, as often as he wishes for it. Infants must be carefully watc c 
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for signs of thirst, and in any case notable shrinking of the tissues is a 
sign that water is urgently needed. 

The air of the room must be kept fresh. In suitable weather the 
window must be openeS, taking care that the child’s cot is out of the 
direct line of draught. But few persons should be allowed in the room, 
^id all soiled linen must be taken awav at once. 

In all cases of inflammatory diarrhoea the bodily heat must be care- 
fully noted ajid .reduced if it rise too high ; it should be kept below 
103". In taking steps to lower the temperature m^st remember the 
ucndency in this complaint to sudden collapse, and have stimulants at 
hand to correct any sudden failure of the heart. The temperature may 
he brought down by sponging with tepid water, by placing the patient in 
a bath of 90^^ F., or by enemas of cooled water. Of these methods I 
prefer the last if the child can bear it. The shock is in exact propor- 
tion to the coldness of the water, and therefore it is best to begin with 
the use of water cooled down to a temperature of 80' F., three or 
four ounces of which may be thrown into the bowel. If this be well 
borne the teflipei'ature of the enema may be slightly reduced on the next 
occasion. Ice-cold water has been recommended ; but injections of this 
temperature must be used with great caution in a complaint where the 
■ tendency to sudden collapse is so decided. "Too rapid a reduction of the 
bodily heat may be attended with alarming symptoms of heart failure, 
and I have known a child’s life to be brought into imminent danger by 
this means. Even at a 4iempcrature of 80" the injection has a markedly 
lowering effect upon, some children, iind we must be vigilant, therefore, 
to note any sign depression. It is wise to administer a dose of brandy 
both before and after ^e operation, and to place a hot bottle Avrapped in 
flftimel against the child’s feet when he is returned to his cot. If neces- 
sary, a hypodermic injection of four or five drops of ether may be given. 

If the elasticity of the skin be impaired Ave must take steps at once 
to restore its healthy action. To gain this end I know of no plan more 
useful than the wet pack. The child is wrapped as high as the armpits 
ni a toAvel wrung out of cold water (made stimulating with a sixth part 
of eau-de-Cologne or brandy) and is then closely covered from the neck 
tlownwards with dry blankets well tucked in. The patient may be kept 
thus SAvaddled for six, eight, or ten hours, or longer ; but every three 
hours he must be taken out, rubbed dry, and quickly repacked as before. 
A (lose of spirits of jiitrous ether (iT^v.-x.) given in a little water every 
two hours during the process is a great help in this treatment. I 
upon the state of the skin as due to faulty action of the kidneys, and 
have found nitrous ether quite without an equal as a quick aftd certain 
fhiiretic for young children. Besides helping to restore the normal 
suppleness of the skin the wht pack also tends to lessen the fever. In 
certain cases, however, the contrary effect is noted, and the ^ ^ ^ , 

nses instead of falling. If this happen the wet pack must be abandoned 

hurtful, and we must be contented to trust to the nitrous^ et er a one. 

"the use of internal remedies must go hand in han wit e 0 er 
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methods of treatment. As a first step, if the child bo seen early, a*dose 
of castor oil is always useful to clear away irritating matters from the 
bowel ; but when this has been done wo seldom find benefit from the 
ordinary astringents so long as the bodily tenSperaturo remains high. 
Although no definite .rules for treatment have been arrived at as a 
result of bacteriological inquiry, some form of antisepsis of the bowe^ 
if this can be attained, seems to offer the best prospect of success. 
With the exception of calomel, however, antiseptic remedies, it must bo 
confessed, have not as yet given satisfactory results. I have made use of 
salol, ^-naphthol, naphthalin, resorcin, iodine, carbolic acid, and the* 
salicylates, but can boast of but little advantage from their employment 
Given alone they have seemed to me to be almost inert. I have thought 
them of service only when combined with small doses of calomel or gray 
powder. After a fruitless trial of new remedies I have had again anil 
again to fall back upon the old-fashioned combination of calomel and 
Dover’s powder given in frequent small doses, and believe it to be the 
best form in which an intestinal antiseptic can be prescribed. In addition 
to the germicide action of the mercurial, the opium is useful \n regulating 
the extravagant peristalsis, and the ipecacuanha has a very beneficial 
action upon the mucous membrane of the bowel. I give a quarter of a 
grain of each every three hoUrs to a one-year-old infant, and the improve- 
ment is often so striking and immediate that I cannot but attribute it to 
the action of the remedy. I have tried calomel in combination with 
most of the antiseptics already enumerated, and the pcrchloride of mci- 
cury with resorcin, but with less obvious benefit. Ipecacuanha has long 
been esteemed for its influence in improving disordej’ed states of the 
intestinal mucous membrane, and is, indeed, as useful in derangements of 
the bowels as in catarrhs of the lungs. If the colon be the part afFectori, 
or if there be excessive vomiting, ipecacuanha should on no account be 
left out of the prescription. 

When the presence of mucus in the motions shows the lower bowel 
to be affected, medication by the rectum becomes useful. Irrigation of 
the bowel by warm saline solutions is of great service in these cases. In 
the East London Hospital for Children, with the help of^the resident 
physician, Dr. R. P. Cockburn, I made large use of this method of ^ 
treatment during the summer of 1896 , and found that if injected slowly 
and gently, so as to throw in a large quantity of fluid, the irritability of 
the bowel was appreciably diminisheef, the stools wgre reduced in number 
and improved in quality, and, moreover, a certain absorption of fltdd 
took place from the bowel, giving a perceptible increase of fulness to tlie 
frame. The strength of the solution used was one teaspoonful of common 
felt to the pint of warm water. The irritability of the lower bowel 
may also be lessened by the injection of small quantities of laudanum 
(TTbO.-iij.) or cocaine (gr. in two teaspoonfuls ^f thin warm starch 
after each motion ; or by the use of suppositories containing the sam® 
quantity of sedative. When the rectum -is acutely inflamed and prolapses 
like a bright red glistening ball which cannot be replaced, the protruded 
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part must be bathed after each stool with warm water, and then covered 
with a thick poultice ot boiled starch. Twice a day the laudanum and 
\tarch injection may be used with the addition of five grains of powdered 
^ ipecacuanha before appl}%ng the poultice. At the same time small doses 
bf castor oil (iThij.-iiJ.) should W given with half a.drop of laudanum and 
cgie drop of ipecacuanha wine in a little aromatic water every four hours. 
Viiium ipecacuanhi© in the same dose, but given every hour, will usually 
• arrest the voipiting, which is often a distressing feature in these cases ; 
or the same object may be gained by one-fifth of a grain of cocaine given 
Several times in the day. 

If prolapsus ani continue after the inflammation has been reduced, or 
come on later from relaxation of the sphincter and irritability of the mucous 
membrane of the rectum, the protruded bowel must be sponged and 
returned after each motion, and a smaU cocaine injection can be given as 
recommended above. If the mucous membrane become flabby as a result 
of repeated catarrhs of the bowel, an enema of infusion of rhatany or of 
nitrate of silver (gr. ij. in 4 ounces of water) used every night will 
usually put ah eiid to the trouble, after a few repetitions. 

When the fever has subsided the diarrhoea often becomes amenable 
to ordinary astringent remedies. Of these I prefer the extracts of 
•haematoxylon (gr. j.-iij.) and rhatany (gr.» j.-iij.) and the tincture of 
catechu (m^v.-x.) to gallic acid or lead. Bismuth and aromatic chalk also 
form very useful remedies, and opium should always be added if there 
IS any undue force in thg expulsion of the stool. To be successful the 
(lose of bismuth should be considerable, and as the action of the drug is 
purely local, largji quantities may be given to quite young children 
without fear of ill consequences. I prefer the subnitrate to the carbonate, 
aixl give it in doses of not less than 10 grains every two, three, or four 
hours, combined with a grain of aromatic chalk and a small dose of 
resorcin or other antiseptic. If, as may happen, all astringents seem to 
irritate, the old prescription of dilute nitric acid and opium is very 
useful. For a child twelve months old two drops of dilute nitric acid 
may be given with half a drop of laudanum in water sweetened with 
glycerine thr0e times a day. The same cases are often benefited by the 
^ sal volatile and laudanum mixture recommended for simple diarrhoea. 

When signs of prostration are noticed they must be attacked without 
loss of time. The child should be put into a hot mustard bath at once 
und held there for five minutes, or less if the blueness disappear earlier 
from his lips. Afterwards he is to be wrapped in flannel, and returned 
to his cot with hot bottles to his feet and sides. Every hour or half-hour 
^ teaspoonful of the brandy-and-egg mixture, or white wine whey 
(according to the age), should be given \ and, if exhaustion be greats 
^ Weak mustard and linseed -meal poultice can be applied for several 
hours to the chest and epigastrium. The mustard bath, although it 
raise a lowered temperature, will not reduce the bodily heat when this is 
high ; therefore the fever should be brought down by injections of cooled 
Water as already recommended. 
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In the summer of 1896, with the assistance of Dr. Cockburn, fft the 
East London Hospital for Children, I made trial of various carfliac 
stimulants in the hope of finding some effectual remedy to rouse the 
patient from^ his collapsed state. Of these camphor, which has been so 
highly recommended, seemed of little value unless given hypodermicallj 
with ether. The inhalation of oxygen was quite useless. The dn:^ 
which produced the most immediate and striking effect was strychnia. 
The of a grain — that is, a quarter of a minim of the Pharmacopoeia 
solution — introduced under the skin seemed to give some life to the 
infant; but the effect only lasted about three-quarters of an hour, afte. 
which time the dose had to be repeated. We found that if given at 
shorter intervals a certain rigidity of muscles was produced by the 
remedy. In cases of pronounced collapse I believe this method of 
treatment to be a useful addition lo our resources. When the patient is 
merely exhausted without being collapsed, a few drops of ether, given 
hypodermically, have a strongly stimulating effect. When the child is 
prostrate he must be kept in a horizontal position, and the nurse shouLl 
be forbidden even to raise his head from the pillow. ^ ‘ 

In cases of recovery the mucous membrane is left in a relaxed state, 
and requires bracing up by tonic remedies. A few drops of the liquor 
ferri pernitratis are very useful at this time, given well diluted and in com- 
bination with tincture of nux vomica. During convalescence, and indeed 
for months afterwards, the susceptibility of the patient to fresh chills 
must be kept in mind, and he should be drqssed warmly in woollen 
underclothing, and wear a flannel band to his belly. , 

The treatment of choleraic diarrhoea is greatly .hampered by the 
obstinate vomiting, which not only forbids the stey of medicines on the 
stomach but baulks all our efforts to supply much-needed nourishmejit. 
So long as this excessive gastric irritability continues it is best to hold 
over all attempts to feed the patient, and to content ourselves with 
giving iced water, in small quantities, as often as the child is willing to 
swallow it. The liquid is usually returned at once, but the thirst is so 
extreme that it is cruel not to do our best to satisfy it. 

In all these cases the skin is excessively inelastic, and n«^ time should 
be lost in packing the child in the wet towel as already recommended for ^ 
inflammatory diarrheea. If the vomiting be urgent, a poultice containing 
one part of mustard to five parts of linseed meal should be applied to the 
epigastrium before using the wet pack. In addition, one-sixth of a grain 
of calomel may be placed on the tongue every half-liour. Sometimes the 
vomiting stops after a few repetitions of this dose, especially if 
stomach rfias been previously washed out, as recommended by Epstein- 
This operation is an easy one, and consists in introducing a French elastic 
catheter (No. 7), through the nose into the* stomach, as the child sits on 
the ‘nurse’s lap. Four ounces of boiled water at a temperature of 9r) are 
then passed through the tube and allowed to flow out by bending t e 
child forwards. The process is repeated several times until the nui 
returns quite clear from the stomach. Dr. A. Seibert, who has used t ns 
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method df treatment in a good number of cases, speaks highly of its 
efficacy, and I have myself been pleased with the results when used in 
^«i(l(lition to the other means I have described. Unfortunately the opera- 
tion requires so much movement, that it can only be employed at the 
\ery beginning of the illness, bdfore the child becc^nes exhausted. 

Instead of calomel other salts of mercury may be made use of, such 
35 the perchloride or biniodide. Dr. A. P. Luff’ speaks favourably of the 
• latter remedj^in doses of gr. rV» 1 grain of chloral hydrate given 

every three Imurs to a child between the ages of six and twelve months. 

other means fail, resorcin may be tried in doses of 2 or 3 grains 
every three hours. The stomach is sometimes quieted by a few doses 
of this remedy, but the drug has little or no influence upon the 


diarrhoea. . . i r 1 

, We must take advantage of any pause in the vomiting to supply lood. 

i’liis must be given at first in small quantities and in the simplest form. 

I prefer white wine whey, which combines food and stimulant, given 
from time to time in a teaspoon; but plain, freshly made whey, veal 
broth and freSli barley-water, koumiss, or Denayer’s sterilised meat peptones 
well diluted with water may be used, with the addition of five or more 
drops of pale brandy. The foods must be used cold, and if the quantities 
•first allowed be kept down, may soon be given more liberally. Many 
children after some hours will take half a bottleful of white wine w ey 
without harm at one meal ; but any return of the vomiting should make 
us fall back at once vf^on the smaller quantities first recommended 
Whatever kind of noiirishment be chosen, it must be looked upon as tood 
to he given at stated intervals, and not as drink to slake the thirs . 01 

the latter purpose cold water is to be used, as already a ^ 

patient become collapsed and the rectal temperature be ig , le 
must be reduced by the means recommended for inflammatory lair a*a. 
If cold enemas be employed, the temperature of t e wa er a rs 
should not be lower than 80°, and stimulants must be given ree y 
before and after the use of the syringe. Hot bottles may 
the cot if the fall of temperature after the injection is 
the hot musilard bath or even hypodermic injections of , 

necessary. In addition to their influence in reducing 

rectal injections are of service in supplying ^ solution 
the tissues. I have tried hypodermic iujecUons of the «ab*ie solution 

with the same object, and have found that 2 ounces ^hjec little 

loose tissue of the bac'lr were absorbed slowly, and seemed to give a Mt le 
relief; still, so long as the exhausting discharges j'’"” 
continue, the small amount of fluid which can be introduced f 
can do little to satisfy the wants of the system. taken to 

Whe„ the -vomitieg h» Men pel a .top to, ™ “ “2“ 

•rre.1 the purging, yd «ny of ‘’"’."T?” 3 wod result* from the 

matory diarrheea may be made use of. I ha g 

suhmtrate of bismuth, but the twch e months I usually 

grains every three or four hours to a child o ^ 
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combine each dose with 2 grains of salicylate of soda and hSlf a* drop 
or so of laudanum. " 

If the patient be seen early, a hypodermic injection of morphia will 
often cause an immediate improvement in the more alarming symptoms, 
and moderate the vopiiting and purging at once, or even completely 
arrest it. This, in children of four or five years old and upwards who^ 
strength enables them to withstand the enfeebling influence of the com- 
plaint, may be sufficient to determine a favourable issue. . Infants and 
the younger children, however, have not this reserve power and are 
more easily depressed. In them, therefore, although the irritability c: 
the stomach and bowels may be held in check, the course of the illness 
is often not materially improved, and the patient sinks into a state of 
collapse and dies just as if the vomiting and diarrhoea had not been 
interfered with. The chances of recovery are much greater if the 
remedy can be adopted quite early in the illness. If it be delayed until 
exhaustion sets in, it may seem merely to add to the weakness of the 
patient. One thirty-fifth to one-fortieth of a grain may be used for an 
infant twelve months old combined with five drops of ettier ; and the 
dose may be repeated in two or three hours if a sufficient effect have 
not been produced. It is better to administer the narcotic in small 
doses at short intervals thau to begin with a considerable dose at first, 
for in the beginning it is impossible to tell how susceptible a young 
child may be to the action of the remedy. If the child become collapsed, 
stimulating hypodermic injections of strychnia must be used as directed 
for inflammatory diarrhoea. 

* I 

Chronic Diarrhcea. — Chronic diarrhoea is ci very dangerous and 
insidious form of disease which yields reluctantly to treatment and •is 
often fatal to infants. It may be the sequel of an acute attack, or come 
on by slow degrees in a state of health. In the younger subjects the 
complaint is usually at first a mere catarrhal derangement. It may be 
so likewise in older children, but in the latter it is often the result of 
tuberculous ulceration of the bowel. 

Etiology. — In infants acute and chronic diarrhoeas are ^t up by the 
same causes ; and acute diarrhoeas often become chronic if the agency 
which first started the derangement continue to operate. Most cases of 
persistent diarrhoea are the consequence of chilling of the suiface. The 
leisurely way in which the washing of an infant is^so often carried out, 
without any reference to the state of his health, is no doubt answerable 
for many illnesses ; and an intestinal catarrh thus induced may be kept 
up fromtday to day and week to week by continually recurring impres- 
sions of cold. A child who lives in this state of catarrh almost always 
has a languid circulation ; and his cold fe6t and legs — exposed as they 
are ‘too often to every change of temperature — malje him keenly suscep- 
tible to chill. 

In the same way an intestinal catarrh set up by the continual worry 
of the mucous membrane by fermenting food may be prolonged almos 
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indefinitely by a persistence in the same diet. This is well seen in cases 
where feeding with milk and starch is not given up. There are few 
V oases of chronic diarrhoea in the child which do anything but badly upon 
a milky or farinaceous diet. Such foods supply material for the 
\fcrmentative action of bacteria. The microbes attack the milk-sugar 
and carbohydrates generally, and give rise, as Ilscherich has pointed 
out, to the formation of acetic and lactic acids, carbonic acid and 
hydrogen. 

Even in'* older children chronic diarrhoea is frequently the con- 
^ sequence of cold feet or careless exposure in the bath. It is sometimes 
also a sequel of the infectious fevers and whooping-cough ; but in these 
cases, too, I believe the exciting cause to be chill acting upon a system 
rendered more than commonly susceptible by the late illness. In 
strumous and tubercular children a chronic diarrhoea may be kept up by 
'tuberculous ulceration of the bowels. 

Symptoms. — When the chronic complaint follows an attack of 
acute diarrhoea the child, although the more urgent symptoms have sub- 
sided, remains weak and pale ; his temperature is normal or even lower 
than in health ; his appetite is poor ; and his bowels discharge several 
times a day a thin, dark, offensive fluid or sour-smelling pasty- matter 
, with mucus. , 

It is more common, however, for the disorder to begin gradually. 
The patient — usually a child of fifteen or eighteen months — is noticed to 
be looking pale and dull. His flesh is flabby and his feet are cold. His 
spirits, however, keep good, his temperature is normal, and he sleeps 
well at night. Soon he is noticed to be obviously thinner, and his 
strength begins to fajl so that his love of movement leaves him \ he is 
ii^ver happy out of his nurse’s arms, and, if previously able to walk, 
may refuse to stand or even to rest his weight upon his feet when held 
to the ground. This change in his habit excites a good deal of comment 
and some anxiety, but the child’s appetite continues good and his bowels 
— the nurse will declare — are “nicely open.” In all such cases the 
stools should be inspected, and it will be found that some two, three, or 
more evacu!|tions occur in the twenty-four hours, and that these are 
large, often putty-like, and always offensive. The nurse will insist that 
the child passes more than he takes. Certainly the greater part of the 
food he swallows is discharged undigested from the bowels. 

These symptoms go on for weeks without change. The patient con- 
tinues to lose flesh ftnd seems to grow duller and paler every day. His 
bowels are variable. Sometimes he may have only one or two copious 
pasty stools. At other times the evacuations are more nunyrous and 
thinner or even watery. At times, indeed, there is actual diarrhoea-, 
and for a few days the patient is seriously purged, the stools being 
frothy and sour-smelling, or thin and dark coloured like dirty iwater. 
They are always exceedingly offensive. As the complaint goes on the 
attacks of acute diarrhoea return more and more frequently until the 
bowels become persistently loose. Still, it may be months before the 
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stage of actual diarrhoea is reached. For a long time the child, although 
weakly, ailing, and spiritless, has a good appetite : indeed, often he shows 
great eagerness for his food. He is not feverish : on the contrary, tljp , 
internal temperature of the body is often belo^w the normal level, and 
his extremities are always cold. He perspires copiously at night about/ 
the body, sleeps uneasily, and is very difficult to please. There is 
however,, no pain ; and the absence of more definite symptoms in a chill} 
whose nutrition is so obviously at fault may be a cause of much . 
perplexity. 

When diarrhoea is established the stools vary in character from time „ 
to time. They always have a horribly offensive smell and are dark 
coloured and watery, or drab coloured like thin paste, or very loose like 
chopped spinach diffused through a brownish water. In advanced cases 
they deposit a shreddy sediment mixed with small black clots of blood 
We may then suspect ulceration of the bowel, especially if there be anj) 
tenderness of the abdomen on deep pressure. 

The number of stools is subject to great variety. At times the 
purging abates for a time. The bowels are then moved tonly two or 
three times in the day, and the child is brighter and more easily amused. 
The looseness then returns, and the patient is relaxed ten or a dozen 
times in the twenty-four hqurs and again becomes dull and spiritless. . 
The persistent diarrhoea interferes seriously with the child's nutrition, 
and the loss of flesh goes on quickly. The face gets hollow and lined ; 
the eyes are dull, sunken, and tearless ; the forehead is wrinkled, and a 
curious look of age is given by a deep furrow which passes from the nose 
round the corner of the mouth. The complexion 'is earthy, especially 
about the forehead, and the expression is peevish cjf saa. The fontanelle 
is deeply depressed. The abdomen is often swollen from flatulent dj^- 
tension, but the liver and spleen are of normal size, and no enlargernciit 
can be felt in the mesenteric glands. In this stage the perspirations 
usually cease, and the skin over the whole body becomes harsh and dry. 
The coldness of the extremities is remarkable, and the hands and feet 
may have a purple look; often they are swollen from oedema. The 
water is scanty and may contain lithates or a little uric aci(^ sand. The 
child is very weak and lies quietly in his cot taking little notice of any- 
thing. If able to talk he often refuses to answer questions, or replies 
merely by a whine or a fretful shake of the head. His appetite may 
still be good, but often it is poor, so Hhat the child can only be fed Avith 
difficulty. In this state the patient may lie for we^ks, getting more and 
more feeble, and die at last gradually from pure exhaustion or sudderdy 
from collapse of the lung. Sometimes death is preceded by the symptoms 
qf “spurious hydrocephalus.'' 

Although chronic diarrhoea in thq infant usually occurs during the 
period of dentition, it does not necessarily bear any special relation to 
the appearance of the teeth. Often the teeth art cut regularly 
easily without affecting the progress of the diarrhoea either for good or nl. 
In other cases — and this is seen especially at the later period of dentition 
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.th^ coining of each tooth is marked by a notable increase in the 

purging, and the looseness moderates at once when the tooth breaks 
through the gum. That a catarrhal derangement should be influenced 
\)y teething is no matt^ for surprise. When the gums are turgid and 
;uHamed there is always some -fever, and a feverish child is necessarily 
more sensitive than another to the ordinary causes’ of chill. 

* The frequent variations which take place in the number of the stools 
and the severity of the symptoms is very distressing to those interested 
in the patierfc, for their hopes are being continually raised up only to be 
(+Jyown down again. After a time, however, with care, a real improve- 
ment begins, and the first sign of amendment is a change in the appear- 
ance of the stools which grow more homogeneous and solid and begin to 
contain bile. The child looks brighter in the face, and when he cries 
the eyes again become suffused and watery. This reappearance of tears 
fe a sign of improvement of no little value. The foetor of the stools is 
slow to subside. Even after the child has gained considerably in flesh 
and strength the stools often remain exceedingly offensive. Eecovery, 
too, is neve* uninterrupted. Kelapses almost always occur however 
carefully the child may be tended and fed. Those often follow a fall in 
the barometer : indeed, the sensitiveness to barometric changes is so 
.extreme that on damp days the patient is always less well than on days 
which are bright and dry. 

In children of four or five years of age and upwards a chronic 
diarrhoea is more likely than in an infant to be dependent upon some 
constitutional cachexia. *I have known a syphilitic ulcer of the intestine 
to keep up a looseness for many months liefore the nature of the lesion 
Avas detected, and in ^consumptive families there is often tuberculous 
ulceration of the bowels. In the latter case the abdominal swelling is 
accompanied by signs of tenderness on pressure ; there is fever ; the 
superficial veins of the abdomen are often visible ; the liver is perhaps 
enlarged from fatty degeneration, and swollen mesenteric glands can 
often be detected on deep pressure in front of the spine. The nutrition 
of the child necessarily suffers and he gets pale and- thin, but the rapidity 
of the wasting depends less upon the ulceration than upon the violence 
of the purging, the amount of fever, and the presence or absence of 
disease elsewhere. The prognosis, however, is serious, for the intestinal 
complaint is almost alw'ays only one of several manifestations of the 


constitutional mischief. * . v u +1, 

After recovery fif^m a prolonged attack of chronic diarrhoea the 
patient remains for many months anaemic, weakly, and subject to re apse. 
The digestion is very poor and any — even the smallest erroj in le 
^ay be followed by a return of the derangement. This is true not on\yi 
of infants, but also of children*of seven or eight years of age and upwards. 
In the latter an occasional consequence of the complaint which oughtf to 
mentioned is a curfous check to the growth of the patien * 
seen several such cases. In one of these-a little girl who suffered for 
five years from and nrolon^red attacks of chronic diarrhoea the 
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child, who is now ten years old, weighs 26 lbs. ozs. and measure! only 
3 ft. 3f in. in height. During the last twelve months she has grown 
only I in. Another little girl — now aged eight years and a half— also 
suffered for several years from repeated attacks of chronic intestinal 
catarrh, each of some months’ duration and separated by periods 
comparative health. 'She had, I believe, at one time ulceration of the 
bowel. This child measures 3 ft. 6|- in. and weighs 2 st. 12 lbs. Bofli 
the patients look curiously small for their ages, and are only kept in good 
health by strict diet and constant care. -i- 

Diagnosis. — In every wasting infant the motions should be inspected 
as a matter of course. If this be done the natiu’e of the complaint can 
hardly be overlooked. Examination of the stools is of especial importince 
in the early stage before diarrhoea has become confirmed. At this time 
the mother makes no complaint about the bowels; indeed, she rarely 
refers to them except to say that they are not relaxed. Careful inquiri 
is therefore necessary to determine the fact that of the food taken the 
larger part is escaping digestion altogether. When this point is settled, 
and we notice the normal evening temperature, the cause the loss of 
flesh is no longer a mystery. Any fear, therefore, fliat the child is 
becoming the subject of tuberculosis may be laid aside. 

When the diarrhoea hap become constant, ulceration of the bowels 
may be suspected if there is moderate increase of tension of the abdominal 
wall, especially in the right iliac fossa, or sign of tenderness on deep 
pressure. The stool most characteristic of the lesion consists of an 
offensive dirty brown liquid containing scraps hr flakes of solid matter 
and little black blood-clots. In infants ulceration," if it occur, is rarely 
due to constitutional causes, but in older children it ihay be of a tuber- 
culous nature. The chest, therefore, should be examined for signs of 
consolidation and the abdomen for any indication of peritonitis. If these 
can be excluded and the evening temperature be normal, we have no 
grounds for suspecting the existence of constitutional mischief. 

Prognosis. — So long as the purging is only occasional the child under 
appropriate treatment; may be expected to do well. It is in cases where 
the looseness has become a confirmed diarrhoea that the issue is doubtful 
The danger is greater in infants, and in them is serious in proportion to 
the degree to which general nutrition is impaired. The appearance of« 
thrush in the mouth is a bad sign ; and oedema of the extremities, as it 
shows marked poorness of the bloody warns us that the strength of the 
patient is getting low. Ulceration of the bowels; in an infant is a very 
serious condition and. likely to prove fatal. In older children the patient 
may recover if well treated and nui’sed, provided that the lesion be 
«not dependent upon diathetic influence. Even in the latter case I have 
known recovery to take place in a strumQjus subject in whom from the 
nature of the symptoms and the character of the stools I believed 
tuberculous ulceration of the bowels to be present. « 

Treatment. — ^To succeed in the treatment of chronic diarrhoea, 
must look upon the complaint as consisting of a series of catarrhs of the 
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bowei due in the mam to separate impressions of cold. We must take 
every care, therefore, to guard the sensitive body from chill, and to 
' provide a diet which will not overtax the weakened powers of the 
stomach or supply mater.j^l for the fermentative action of micro-organisms 

In the early stage of the complaint, when the stools consist of masses of 
pale, pasty matter it is best to forbid milk in any fbrm, and to use instead 
fresh whey and barley-water mixed in equal proportions with a good 
, spoonful of Mellins food. If the patient be an infant ho may take for 
other meals ifesh whey and cream, weak veal broth and barley-water or 
„ yolk of an egg beaten up with whey or veal broth. A sufficient 
variety should always be prescribed, and care must be taken that the 
whey and such like foods are in good condition, for stale whey or old 
barley-water is sure to disagree. The child’s feet and legs must be 
swathed if necessary in cotton-wool, and the washing-bath must be 
carried out in such a way as not to chill the child. 

For medicine, a few grains of prepared rhubarb may be given at 
night with a grain or two of aromatic chalk powder, and in the day-time 
half a drop ^)f laudanum three times a day in an alkaline mixture with 
carminatives, l^is treatment will soon alter the character of the stools, 
and if due care be taken to protect the child from cold, milk may soon 
be resumed ; bub it is always wise to give .one of the desiccated milk 
foods or other form of preserved milk for a few days before beginning 
the fresh cow’s milk. As a help to digestion Finkler’s papain is very 
useful given in doses of two grains with each bottle of food. 

In the case of older children, besides forbidding milk, we must 
restrict the quantity bf faiinaceous matter. Toast or malted bread and 
rusks are to be preferred to ordinary baker’s bread ; and well -boiled 
vep tables, such as cauliflower, or vegetable marrow, should be 
substituted for potatoes. Fggs are harmless, and mutton, poultry, 
game, and white fish may be taken freely. Variety should be aimed at, 
and it is wise to provide with each meal some form of nitrogenous food, 
such as meat, egg, bacon, or thinly sliced ham or tongue, so that the 
patient may not be dependent upon toast or rusk for the means of 
satisfying his^hunger. 

If in spite of this diet the stools still continue to be pasty and large, 
the amount of starch should be still further reduced. A welcome help in 
such cases is raw or very underdone mutton pounded and rubbed through 
a fine wire sieve. Of this food the* child should be encouraged to eat 
largely, and often he tfekes it with great relish. 

At the same time that the diet is regulated, the stools must be 
carefully watched. If they become loose, the treatment should, be that 
recommended for the acute attack. Offensive stools require antiseptic, 
remedies, such as resorcin, napbthalin, or perchloride of mercury ; and with 
each dose it is well to combine a drop or two of laudanum to quiet 4oo 
energetic a peristaltic action of the bowels. Excess of mucus in the 
evacuations ia usually stopped by the castor oil and opium mixture 
recommended for certain cases of inflammatory diarrhoea. In very 
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chronic cases, where the motions are habitually frequent and wtitery, 
nitrate of silver should always be given in doses of gr. with a drop 
or two of laudanum and the same quantity of dilute nitric acid thrcy,. 
times a day. ^ 

Cases of chronic diarrhoea can usually be cured if care be taken 
keep the patient warm and to protect him from every source of chill 
Until he is well advanced towards recovery the washing-bath should l)o 
viewed with great suspicion. When washing is needed the patient should . 
be placed in hot soap-suds and sponged rapidly, and no s^ping outside 
the bath should be allowed. In bad cases, however, it is wiser, whi^ 
the bowels remain loose, to forbid all washing of the child’s body, witli 
the exception of local sponging after the stools, and to keep his feet, legs, 
and belly thickly swathed in cotton-wool. I have in my mind not a few 
patients who owed their recovery, in my opinion, mainly to the use of thjs 
simple precaution. ' 

Eustace Smith. 
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SPRUE, OR PSILOSIS 

Synonyms. — Aphtlmdes chronica. Cachexia aphthosa, Chronic nphtho\ 
Chronic diarrhoea. Chronic dysentery, Dianhm alba, White flux, Chionic 
enteritis. Chronic enteritis of warm countries, Aphthce tropicce, Aphthce orientalib, 
Stomatiti^ intertropica, Ceylon sore mouth, Indische spruw, Spruw, Apepsie oi 
^threjpsie coloniale atrophique, Chronic <yr Endemic diarrhoea of Cochin-ChiiKh 
FsUdsis linguce et mucosae intestini, etc. 

m 

Definition. — Sprue or psilosis may be defined as^an insidious, chroiiii^i 
remitting inflammation of the whole or part of the mucous membrane of 
the alimentary canal, occurring principally in Europeans who are residing 
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or hftve resided in tropical or subtropical climates. It is characterised 
l)y» irregularly alternating periods of exacerbation and comparative 
(piiescence ; a peculiar, inflamed, superficially ulcerated, exceedingly 
sensitive condition of tjie mucous membrane of the tongue and mouth ; 
great wasting and anaemia ; psde, copious, and often loose, frequent, and 
frothy fermenting stools ; very generally by more* or less diarrhoea ; and 
also by a marked tendency to relapse. Sprue may either be primary, or 
it may supervene on or complicate other affections of the alimentary 
canal. Unless properly treated it is usually fatal. 

^ Nomenclature. — Some explanation is due for the introduction, or 
rather reintroduction, into medical literature of the name under which I 
propose to describe this disease. 

Although the first describers of the complaint recognised its peculiar 
cjiaracters, and gave it special names, ^ more recent writers have 
dropped these, and, whilst still recognising the peculiar clinical and patho- 
logical features, describe them under such loose and wide terms as 
“ chronic diarrhoea,” “ chronic dysentery,” “ tropical diarrhoea,” and so 
forth. • ^ 

This looseness of nomenclature I regard as a distinct misfortune as 
well as a retrogression ; for, as a consequence, the student is led to over- 
look or to ignore the special characters of the disease, and has his 
attention directed, not to the condition itself, but to merely one, and that 
not a constant constituent symptom of a complex pathological condition. 
The public, moreover, ^is likewise misled by such names. When 
the subject of this very serious disease is informed that he is sufter- 
ing from chronic diarrhoea, he fails to appreciate the gravity of his 
position, and will* not ^jeadily submit to a treatment which, to most per- 
sons, is a trying and prolonged ordeal. To tell him he is suffering from 
chronic diarrheea is very much like telling the victim of cancer that he is 
suffering from “ tumour ” ; he shirks and puts off a treatment which, did 
he but properly apprehend the danger, he would readily submit to. 

The medical man, likewise, who encounters these cases for the first 
time is misled by these vague names, and it is only after more than 
one blunder ^nd some years of experience, bought at the expense of 
his patients, that he begins to know the deadly natime of the complaint 
he is dealing with. 

Lastly, the absence of a special name has led the writers of text-books 
and teachers to overlook a disease" of which they themselves have had 
little experience in Eifrope, but which, nevertheless, is a common as well 
as a dangerous disease among Europeans in hot climates. ^ Thus young 
niedical men land in the tropics, not only without experience,»but also 
without information or guidance in a very important matter. • 

For these and similar reasons, I think that the adoption of some such 
distinctive and catching name as “sprue” for this disease is desirable. 

Etymologically thlb word I adopt is not very defensi 3 e, ut nei er 

.. ^ Hillary (9) called it AiMhoides chumica ; Latham (11), Cachexia aphthom ; Chisholm 

('•)- Chnmic aphthce. 
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are many of the names in use in medicine — cancer, for example. M one 
time the word “ sprue ” was applied to what is now called “ thrush ” and 
“aphthss'^; for years, however, it has practically dropped out of the language, 
so that confusion is not likely to occur on this scpre. When my attention 
was first drawn to the subject, I found that the Dutch equivalent— 
“spruw” — was in uniWsal use in Java to indicate this special form of 
tropical entero-colitis ; and as the name had proved to be a very practical 
and suitable one there, I thought I could not do better than adopt it . 
in a short notice of this disease I contributed many years ago to the 
Medical Reports of the Chinese Imperial Maritime Customs, I und o^ 
stand Dr. Henderson of Shanghai, recognising the desirability for a 
distinctive name, had also adopted this Dutch word. The name was 
quickly taken up by the profession and European public in China, where 
it is now well understood among the various foreign communities. I 
believe it is also becoming known in England. 

In consequence of the introduction of this name it would seem that 
the public, at all events in the East, is gradually becoming educated into 
some knowledge of the disease thus indicated, and I believe that in this 
way the hands of the physicians concerned have been strengthened. Not 
only so, but the profession in general is also becoming alive to the 
importance of the subject, and tin time our knowledge of an interesting 
and very important clinical symptom-group will be extended. . These 
considerations seem to me sufficient justification for the adoption of the 
word “ sprue,” and for persevering in its use. ^ 

“ Psilosis ” {\pi\os, bare) is suggested by Thin in one of his valuable 
papers as a substitute for “sprue.” It is expressive of the fact that 
l 3 areness or rawness of the mucosa is a leading fejiture' of the complaint. 
The word is certainly more scholarly than “sprue,” but, at the sajne 
time, like “diarrhoea,” it is but partially descriptive, and therefore mis 
leading ; moreover, I think it is less likely to become popular. It has the 
advantage of forming an euphonious adjective — psilotic, signifying bare, 
stripped, or raw, in which sense I shall use it of mucous membrane. 

Literature. — The earliest, as it is one of the best and most graphic 
descriptions of what I would call the protopathic form of f^prue, we owe 
to Hillary (1776). Since he wrote, most systematic writers on tropical 
diseases have dealt with the subject ; I may mention Annesley, Twining, ' 
Martin, Grant, Goodeve, Donald, Moore, Chevers, Doutroulau, Cone, 
Kelsch, and Kiener, and many French writers. Sir J. Fayrer gives an 
excellent clinical account of it. Among the more decent contributions to 
the subject I may mention papers by myself, by Dr. C. L. van der Burg, 
and the* well-known articles of Dr. Thin. The most exhaustive work 
ron sprue, and one of the most recent, is that by Drs. Bertrand and 
Fontan, in which, in addition to much i^aluable original matter, there 
is 'an excellent summary of the considerable French literature on the 
subject. *' 

Geographical distribution. — Although sprue is very much more common 
in some parts of the tropical world — Java and Cochin-China, for example— 
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th<in*in others, there is good reason to believe that it occurs occasionally 
in most tropical countries, if not in all. Many of the cases called “ chronic 
diarrheea’’ or “chronic dysentery,” coming from the West Indies, from 
tropical America and fr^m Africa, answer in their descriptions to sprue. 
Hillary and Chisholm certainly -encountered it in the West Indies. There 
can be no doubt about its frequency in India, Ceylon (7), the Malay Archi- 
pelago (Burg and others), the Eastern Peninsula (Bertrand and Fontan 
. and many others), Mid-China, and especially in South China and Manila. 
Though most common in the tropics, it is not strictly confined to these 
^ggions ; it is not infrequently met with in Shanghai, and in the 
European settlements on the Yangtsze River, many degrees to the north 
of the tropics. It may even occur in Japan; I have treated a well- 
marked example of the disease from that country. Although its develop 
ijient and rapid progress seem to be favoured by the perpetual summer 
and damp heat of such countries as Java and Cochin-China, yet a dry, 
bracing climate, such as Shanghai and the greater part of China enjoy 
during several months of the year, is not sufficient to ensure immunity 
from a disease which is apparently provoked by the great heat and relax- 
ing influences of a long and trying summer. Speaking from my own 
experience in South China, where the winter climate is very fine, of 
. all the chronic diseases the European has. to contend against there, 
sprue, in its various forms and degrees, is by far the most frequent as 
well as the most formidable. 

Etiology. — Amongst^ the remoter causes of sprue prolonged residence 
in hot climates must he reckoned as the chief. In certain instances the 
disease shows itself after a residence of one or two years only, or even 
less. This, howeVer, ip my experience, is a rare occurrence ; usually 1 
fiyd that the victim of sprue has resided in the tropics for many years. 

As more direct factors may be enumerated exhausting diseases, 
particularly those of the alimentary canal, such as dysentery, diarrhoea, 
ha3morrhoids, fistula in ano, the morning diarrhoea of the tropics — an 
affection which must not be confounded with the morning diarrhoea of 
alcoholism — child-bearing, miscarriages, and other uterine troubles, par- 
ticularly thoje attended with haemorrhage, prolonged lactation, syphilis, 
courses of mercury and iodide of potassium, bad food and water, mental 
• anxiety, chills, and so forth. Malaria has, of course, been cited as a 
cause of sprue ; I cannot say, however, that there is much evidence of this. 
Nor can it be said that bad or insufficient food is a very potent factor, 
for the disease is cotnmon enough in places — Shanghai, for example 
where the food market cannot be surpassed ; moreover, it is quite las 
prevalent among the rich as among the poor. 

Of the actual cause of sprue nothing is known ; we cannot even say 
whether it be of a physio-pa4hological character, or a specific germ. At 
one time the discovery by Normand of the parasite which Bavay cjflled 
^inguillula stercoi'alis— since been proved to be the free form of Bhubdonetna 
^ntestinale — in the stools of cases of Cfochin-China flux, gave rise to the 
notion that sprue was a helminthiasis similar in some respects to ankylo- 
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stomiasis. This hope has been abandoned, as in many cases these parasites 
are entirely absent. In two cases I have searched for Amceha coli, but 
without success. Although it is possible that one of the innumerable 
species of bacteria present in the stools in sprue paay be the cause of the 
disease, such a relationship has not yet •been proved. It was observed 
by Dr. Thin that in one of his cases the stools, particularly during the 
exacerbations, contained almost a pure culture of a particular species of 
bacterium. This is a fact to be noted, but not one as yet from which to 
draw any definite conclusions. 

In connection with the etiology of sprue it is of importance to bea^ 
in mind that whatever the actual cause may be, it is something which 
can remain latent for a considerable time ; for one who has resided in a 
sprue country may return to Europe apparently in good health, and 
remain so for months or even for years, and yet after this interval th^^ 
disease may show itself in him for the first time ; or a patient may recover 
from the disease, and yet, without leaving England, may suffer a relapse 
after months or years of good health. 

Symptoms. — Insidiousness, chronicity, improvement andf relapse, and 
slow progress on the whole are characteristic of the evolution of this 
disease. 

The leading symptoms, when it is thoroughly established, are : — 

1. Irregular action of the bowels. 

2. The passage of copious, pale, drab-coloured, yeasty-looking, sickly- 
smelling stools. 

3. Tenderness, and often great soreness of the tongue, buccal 
mucous membrane, fauces, and sometimes of the gullet, depending on a 
complexity of surface lesions including (a) denudt^tion bf the epithelium 
of the mucous membrane generally ; (b) the formation of minute herp^- 
like vesicles, single or in groups, with an inflamed areola, which quickly 
rupture, leaving (c) small, superficial but exquisitely tender, ashen-gray 
ulcers ; {d) larger, inflamed, bare, slightly-eroded patches, smooth on the 
surface usually, or with a slight muco-purulent covering where in contact 
with the teeth — as when on the inside of the cheeks or lips ; often, when 
on the soft palate, they are markedly granular, probably fi;om inflamed 
follicles ; {e) congestion and swelling of the fungiform papillae, especially 
about the tip and edges of the tongue ; (/ ) superficial cracks on the ‘ 
dorsum and edges of the tongue ; {g) during complete remission of the 
acute symptoms, as happens occasiona'lly in most cases, an atrophied state 
of the entire body of the tongue ; this organ .then appears pale and almost 
ca^ilagi nous, with a smooth, glazed surface as if coated with varnish, and 
completely denuded of papillae. 

(. The erosions referred to, sometimes amounting to superficial ulceration 
and much sodden by the constant action of the saliva, are most frequently 
found under the tongue by the sides of the fraenum, inside the lips 
and cheeks; especially where in contact with thfe teeth, and on the 
soft palate. The vesiculations Ending in the minute gray ulcers are 
commonest about the tip and edges of the tongue ; they come out in 
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succ6isive crops. Activity of both of these lesions is usually asso- 
ciated with increase of diarrheea. In severe cases what I would call 
the “ psilotic condition of mucous membrane seems to extend through 
the entire length of the alimentary canal, affecting the pharynx, 
(Fsophagus, the anus, and, in women, even the vagina. 

4. Dyspeptic conditions associated with thfe formation of large 
(Jhantities of intestinal gas and acidity. 

5. Pearly conjunctive ; a dry, harsh, earthy-looking skin more or less 
deeply pigmented’. 

6. General wasting, usually including marked diminution of the area 
^^hepatic dulness. 

7. Anemia and great physical and intellectual debility ; and, especi- 
ally in the advanced stage, querulousness and irritability of temper. 

If we inquire into the history of a patient presenting these symp- 
toms, we shall probably learn that he has been ailing for several 
months, perhaps for years ; and that his symptoms began in one of 
three ways : — {n) Insidiously : he will tell us that before his disease 
definitely declared itself he used, without apparent reason, to be troubled 
with soreness of the mouth, attacks of flatulent dyspepsia, irregularity of 
the bowels, and, especially, a tendency to diarrhoea — often of pale, copious, 
frothy stools — in* the early morning or during the forenoon. By degrees 
such attacks became more frequent, the mouth oftener sore, and the 
dyspepsia more troublesome. Ultimately this state became permanent, 
his strength and flesh began to decline, and, at last, a condition of con- 
firmed invalidism was established, (b) Suddenly : being at the time in 
apparently good health — possibly after exposure, chill, fatigue, bad water 
bad food, dietetic^* excess, or some other indiscretion — the patient was 
suddenly seized with profuse diarrheea. After a time, the urgency of 
the diarrhoea subsiding, a degree of looseness and irritability of the bowels 
was left and became permanent, the stools gradually losing their yellow 
or brown colour and becoming pale and fermenting ; and the tongue, 
from being thickly coated, became at first abnormally clean with a 
liability to the formation round the edges and tip of small painful ulcers, 
and, ultimate^, this organ talking on the psilotic character, the other 
symptoms of confirmed sprue were gradually evolved, (c) Secondarily : 

• the patient had suffered from well-marked dysentery, which had merged 
into the chronic form, attended with the passage of three or four ill- 
smelling, mucoid, slightly bloody stools daily. After several months or, 
perhaps, a year or t\^ of this, the mouth began to lose its natural fur, 
nnd to be bare or tender ; flatulent dyspepsia with much distension 
after eating became troublesome ; the stools got more massive, pa er, 
yeasty-looking; and, ultimately, this condition becoming chronic, th^ 
flyscnteric element gradually .ceased to be the principal feature in the 
clinical picture, giving place to the characteristic symptoms o sprue. • 
These I consider «b be the principal types of sprue. There are others, 
'doubtless; the various combinations and degrees of seventy an 
in the development of the leading symptoms arc infinite, hrom what 1 
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can gather, I consider that in China the form of sprue most frequ^ently 
met with is the protopathic form ; in Java and Manila the same seems to 
be the case ; but in Cochin-China and in India it would seem that in a 
large proportion of instances the disease is secondary to acute catarrhal 
enteritis, to dysentery, or to the affection* called “ hill-diarrhoea/' 

Forms of imperfectly developed or nascent sprue are common enough 
in the tropics. Sore mouth, with or without morning diarrhoea (sometimes 
of bilious stools, sometimes of pale fermenting stools), is a common 
affection among foreigners in the East, and, if ordinary prudence be 
exercised, may not go further or seriously affect the health. Sometimi^ 
indeed, tenderness of the mouth, burning of the tongue or gullet when 
sapid, alcoholic or pungent foods or drinks are taken, or, perhaps, minute 
blisters followed by equally njinute aphthous ulcers giving rise to actual 
soreness of the mouth, are the only symptoms present, even in cases wit^ 
cachectic features. I once watched a case of this description during 
several years. The patient had resided for many years in the tropics, 
and on the whole had enjoyed good health. The only serious exception 
to this was an attack of dysentery many years before the (xppearance of 
the troubles for which I was consulted. Ever since the dysentery, how- 
ever, attacks of sore mouth had supervened from time to time, being 
induced more particularly 4. by nervous shock or similar physiological 
sti*ains. The last attack had been unusually severe and protracted, and 
was accompanied by great wasting of a semi-cachectic kind, but there 
was no diarrhoea. It was only by careful dieting during many months 
that the psilotic condition of the mouth, and proV)ably of the stomach and 
upper part of the alimentary canal, was overcome, and the general state 
of the nutrition improved. Had this ease beep neglected or wrongly 
treated, doubtless, in a very few months, diarrh<pa of pasty, fermentjpg 
stools would have supervened and ultimately passed into confirmed sprue. 

Just as in this case, although the tongue lesion was very well marked, 
diarrhoea was at no time a feature of the complaint ; so in others, 
as pointed out by Bertrand and Fontan, diarrha^a and wasting of a 
characteristic type may exist, and yet the tongue retain its epithelium 
and be free from the erosions and inflamed patches so tynical of sprue. 
Indeed, these writers seem inelined to minimise the signiiicance of the 
psilotie condition of the mucous membrane of the mouth as an index " 
of the condition of the remainder of the alimentary canal. It must 
be admitted, however, that the mofbid process in this disease may be 
pat^y ki its distribution, and that it may be conVined to the lower part 
the bowel ; the higher part — of which the tongue more particularly 
serves a^> an index — remaining healthy. 

«. In many cases the soreness of the mouth is exceedingly troublesome ; 
only the very blandest fluids can be tolerr^ted. Even the movements of 
deglutition may be excessively painful, yet they are constantly provoked 
by the salivation induced by the state of the moutfu. In other cases the 
mouth — especially during sleep — ^becomes very dry, the tongue literally 
so cleaving to the roof that to get it moistened and liberated every 
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morrfng is quite an operation. Many complain bitterly of a feeling of 
sopeness or burning doubtless depending on erosion of the oesophageal 
mucous membrane, which they locate beneath the sternum. Hunffer too 
sometimes amounts to a^ute suffering, and, as with diabetics, may lead to 
strange moral perversions. I. have seen cases in which the constant 
craving for food brought on a hysterical conditioh in which the patient 
provoked by some savoury smell and throwing prudence to the winds’ 
rushed to table and indulged indiscriminately in the family meal’ 
Thirst, too, may be a troublesome symptom. So may be distension of 
abdomen from flatus and accumulated food; a smart attack of 
diarrhoea affords welcome relief in such cases. Sleeplessness is often 
complained of. In sprue the temperature is below normal, and the 
patient’s feet are often painfully cold ; just before and during an 
(;xacerbation of symptoms there may be a rise of one or two degrees in 
the body temperature, at other times it is subnormal. As the disease 
pio^esses both the number and value of the red blood corpuscles 
diminish, the relative proportion of the white increasing ; as recovery 
sets in this, ®f course, is reversed. The quantity of urine passed is in 
inverse proportion to the diarrhma. 


When sprue has become thoroughly established, unless a proper 
. course of treatment be adopted and persevered in for months or perhaps 
years, the disease as a rule becomes gradually worse, — slowly, it may be, 
but on the whole none the less surely. Temporary improvements arc 
followed by relapses ; the slightest dietetic indulgence, exposure to wot or 
cold, fatigue, mental depression, and such like occurrences, are nearly sure 
to bring about a fresh attack of diarrhoea and an aggravation of the mouth 
symptoms. So tlie Cfjjjse gradually goes from bad to worse, emaciation 
becomes extreme, and the dusky, dry, unhealthy, earthy-looking skin hangs 
in loose folds on a skeleton every bone of which can be counted. The 
belly alone is filled out ; it is generally ballooned by accumulated gases, 
and the gurgling and movement of gas and fluid can be seen, heard and 
felt. The liver, in harmony with the wasting of the rest of the body, is 
shrunk to abnormally small dimensions. Sometimes a trace of albumen 
may appear ^ in the urine. Finally the mouth becomes covered Avith 
mycotic thrush, feet and ankles swell, and the patient, if not suddenly 
* killed by an attack of choleraic-like diarrhoea or other intercurrent acute 
disease, dies slowly of starvation. 

Should a proper treatment be adopted in time and before the mucous 
membrane has been s6 extensively destroyed as to be unfit for digestion, 
and should the patient have not yet entered upon the vicious pathological 
circle to be presently described, the diarrhoea will cease, and tl^ psilotic 
state of the mouth subside, to recur in milder form and at longej- 
intervals until it disappears fer good, and the stools will gradually regain 
their proper colour — at first, perhaps, in a fitful sort of way, one part ^f a 
motion being propei^y coloured whilst the remainder is still pale. By 
degrees the patient gains flesh, and, finally, when he recovers the power 
of digesting a fairly liberal diet, his muscular and intellectual powers will 
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be restored. For a long time, however, looseness of the bowels, slightly 
sore mouth, and flatulent dyspepsia may reciu* on the smallest provocation 
— symptoms shoAving that the disease, although apparently cured, is 
only slumbering. ^ 

Occasionally it happens that careful treatment, by checking the more 
urgent symptoms, gives rise to a deceptive arrest of the disease \ the 
soreness of the mouth ceases to recur, and diarrhoea is in abeyance? 
Notwithstanding this, nutrition does not improve ; the food the patient 
takes adds nothing to his weight or strength, both of which gradually 
decline, without any very manifest reason, as in diseases like cancer ^ 
pernicious anaemia. In all such cases it will be found that the stools are 
abnormally large. Doubtless too large an extent of mucous sur face has 
been irretrievably destroyed, and absorption does not balance waste. 
In such a case the right treatment has come too late. ^ 

Pathology and pathological anatomy. — Owing to practical difH- 
culties in examining a structure so delicate as the mucous membrane of 
the alimentary canal, and to the fact that in a disease so chronic the 
primary and essential features of the complaint become ovu3rgrown and 
masked by secondary changes, it has hitherto been found impossible to 
ascertain the primary and fundamental lesion of sprue. It seems to me 
that more information is tcx be got on this point from' a study of the 
lesions of the tongue and mouth in the early stages than from the study 
of the lesions of the other parts of the alimentary canal in the later stagt*s 
of the disease. If the tongue be a trustworthy index of Avhat is going on 
in other and lower parts of the alimentary canal, then we must conclude 
that the primary lesion, at all events the one first* appreciable by the 
unaided senses, is a catarrhal state of the mucous ijaemb'lane as evidenced 
by preniatui'e shedding of the epithelial covering, congestion of t^e 
papillae, and folliculitis going on to superficial ulceration. What in its 
turn may be the cause of this catarrh we cannot say. 

Whether it be in consequence of this hidden, unknown primary 
cause, or of the catarrh which it induces, it is very certiiin that in sprue 
digestion and assimilation are early affected ; and that this, in no veiy 
long time, leads to tissue starvation. To this tissue starvation, doubtless, 
is attributable not only much of the general wasting but many of the special 
symptoms referable to the alimentary canal. Dr. D. 1). Cunningham, in 
a very able paper on the effects of starvation on vegetable and animal 
tissues (6), has shown that the effect of starvation in Indian famines 
is not only to cause a loss of bulk of the tissue!^ generally, but also, 
if the starvation be earned beyond a certain point, to actual destruction 
of f tissue^ Particularly is this the case with the mucous membrane 
gf the alimentary canal, in which, in famine, an actual and irreparable 
destruction of secreting and absorbing tiesue is apt to occur. As a 
result of this destruction, when sufficient food is at last supplied, as m 
famine camps, digestion and absorption, owing tb actual loss of the 
necessary tissues, cannot be effected ; thus, so far from proving a benefit 
to the starving, good food and plenty of it does but precipitate death, 
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inductng by its mechanical and chemical effects further irritative changes 
the starved and eroded bowel. In this way is brought about the 
diarrhoea and dysentery of famine camps, and many of the diarrhoeas 
and dysenteries of the h|lf-starved populations of Eastern countries who, 
in too many instances, live in » state of chronic famine — a state hardly 
conceivable by the fortunate populations of more Mvoured countries. 

* Doubtless something analogous to this famine diarrhoea and dysentery 
occurs in sprue \ an artificial physiological famine is induced. Therefore, in 
contemplating the lesions found post-mortem in a case of sprue, we must 
bfjjCareful to bear in mind that many, if not most of them, are not the 
specific and primary lesions of sprue, but the primary and secondary 
effects of starvation. Thus, when at the end of a long case the alimentary 
canal is examined, there is present a threefold pathological condition, 
namely — 

{(i) The specific and primary lesion, 

(i) The specific starvation lesion, 

(c) The secondary irribitive lesions. 

<• 

To sort out tfiese in the present state of pathological knowledge would 
])e an impossible task. Very few post-mortem examinations have been 
recorded by recent English observers with the thoi-oughiiess and minute- 
ii'pss of histological detail necessary to enable us to carry out such an 
attempt successfully. Indeed, the only case I know of in very recent 
Paiglish medical literature available for the purpose is one recorded by 
Drs. Thin and Wethered (14). The French have done very much more 
in this direction, bul even their elaborate investigations seem to be 
])riricipally illustrative yf the secondary and tertiary starvation changes, 
an^ not of the primary and essential lesion. 

After death from sprue the tissues as a whole are found to be 
abnormally dry, in consequence of which the body tends to mummify 
lather than to decompose. The thoracic and abdominal viscera are both 
actually and relatively wasted. Tubercular deposits may be found in the 
lungs. In the liver there are no morbid appearances which, from their 
invariable pr(^ence, might be considered i;ssential. More frequently, 
according to Bertrand and Fontan, certain peculiar and hitherto unde- 
‘ scribed changes are encountered in the pancreas, isolated lobules of which 
show signs of parenchymatous change — such as fatty or granular de- 
generation of the cells, with softening of the acini and slight inflamma- 
tory infiltration of th^ connective tissue. The pancreatic changes, how- 
ever, are probably secondary and not essential, as, like those sometimes 
found in the liver and also in the kidneys, they are far frqjn being 
eon Stan tly present. . * 

As might be expected, tho principal changes are to be found in the 
iilimentary canal, part or the whole of which, including in many cases the 
stomach, is invariably* found to be diseased. Speaking generally , the 
^uwel may be described as being thinned to such an extent as to be 
<^iHphanous. There is no necess^iry or notable lesion of the serous or 
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muscular coats ; but from mouth to anus, either in segments (in Thin’s 
case the oesophagus and ileum only, the remainder being healthy), o? in 
patches of greater or less extent, or universally (Bertrand and Fontan) 
the mucous membrane is diseased. Its free surft^ce is coated with a thick 
layer of dirty, viscid, gray, tenacious muous. On washing this away the 
mucous membrane is found to present a variety of lesions : — 1st, con- 
gested patches ; 2nd, eroded patches ; 3rd, ulcerated patches ; 4th, pig- 
mented patches ; 5th, bare, thin-scarred, cicatricial patches ; 6th, absence 
of, or wasting of villi and glands ; 7th, in addition to these- the mucous 
membrane, where not entirely replaced by fibro-cellular new scar growtjj, 
is felt and seen to be sown with minute spherical tumours — about t& 
size of a pin^s head — surrounded by a dark pigmented areola. These 
little nodules, on being cut into, are found to be situated in the sub- 
mucosa, to have gelatinous contents, and generally a lateral or central 
punctiform orifice. They are mucous cysts replacing follicles (10). 

Under the microscope, sections of the diseased portions of the oeso- 
phagus, stomach, and intestines shoAv patchy or general destruction of 
the surface of the mucosa in all degrees from slight erosion to com- 
plete disintegration of the villi, glands, and follicles ; effusion into and 
around the closed follicles, leading to the formation of mucous cysts or 
of small abscesses which subsequently rupture and ulcerate ; infiltration 
by leucocytes of the basement membrane ; and inflammatory effusion into 
the submucous layer, with subsequent fibro-cirrhotic changes in the new 
tissue. 

The mesenteric glands also are generally enfarged, dark, and perhaps 
fibrotic. 

The ulceration met with is not always extensive.* In the stomach 
and upper parts of the alimentary canal the sores are generally vq^y 
minute and superficial ; towards the end of the ileum and in the colon 
the ulcers may be larger, deeper, and associated with some thickening of 
the bowel from inflammatory effusion. 

Speaking of the changes in the stomach, Bertrand and Fontan say, 
“It may be completely destroyed by embryonic cell proliferation in the 
mucosa on the one hand, and by ulcerative folliculitis pn the othci. 
Finally it presents sclerosed and pigmented portions which are probably 
the ultimate stage of the nutritive and circulatory troubles.” Dr. Thin • 
remarks of the ileum in his case, “ The mucosa was almost entirely 
destroyed, being replaced by a structureless substance enclosing leucocytes, 
and here and there the remains of a follicle. . . The submucosa 
appeared much thickened, and the fibrous tissue abundant and more than 
usually i^olid in consistence. The walls of the vessels were also thickened, 
altogether denoting a more chronic process than in the other parts of the 
intestinal canal.” « 

wif I may venture to interpret these morbid appearances I will suggest 
that, as the primary lesion in the alimentary canaJi in sprue is one from 
which recovery is possible, and as most of the lesions of the stomach and 
ileum just described are of such a character that recovery from them is 
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impoSsiWe tHese latter may be regarded as a result, but not the necessary 
result of the primary lesion— not the essential features of the disease^ 
The primary pathological condition of the mucous membrane, seeing 
that It admits of recovery is probably of the nature of a catarrh, and 
confined to premat^e shedding, of epithelium and folliculitis; this view 
is further borne out by what is seen in the moufli. After a time this 
conditmn being unrelieved, more serious changes may supervene • the 
necrotic famine changes, or inflammatory changes induced by persistent 
irritation, may set in. Either or both of these may lead to ulceration 
the one hand or to cirrhotic changes on the other ; and in one or both 
of these ways the mucous membrane is changed into scar tissue without 
glands or absorbents, gradually becoming perfectly useless as an agent in 
nutrition. 


, Applying the revelation of the post-mortem room to the interpreta- 
tion of symptoms, wo can understand that according to the region and 
extent of the alimentary canal involved will the symptoms be. If the 
oesophagus be implicated, dysphagia and substernal burning will be pro- 
minent symptoms ; if the stomach be involved, vomiting and dyspeptic 
troubles of various kinds will occur ; if the intestines, lieiiteric diarrhoea ; 
if the colon, dysenteric diarrhoea. All of these conditiojis and symptoms 
may and often cfo combine in one and the sapie case. 

The frec^uent presence of ulcers in the colon has given rise to much 
discussion, many French observers contending that they are conclusive 
evidence of the dysenteric nature and origin of sprue. But it is evident 
from a study of the history of the evolution of this disease that, in a 
large proportion of cases, the progress of the pathological process is from 
mouth to colon, afnd n(jt from colon to mouth. The psilotic process is a 
distinctly different one from the dysenteric process, although they may 
and do concur. True dysentery may in some instances be the starting- 
point of sprue, just as the damage inflicted by an antecedent pleurisy 
may favour tubercular deposit in a lung ; but sprue is not true dysentery, 
any more than phthisis is pleurisy. And as phthisis may give rise to 
pleurisy, so may sprue give rise to a kind of dysentery — meaning by 
dysentery simply ulceration of the colon ; or even, by weakening the 
resistive power of the mucosa of the large intestine, dispose to true 
dysentery ; the presence of tubercle near the pleura accounting for the 
association in the one case, and the frcciuent passage of irritating discharge 
accounting for the association in th& other. 

An interesting fetfture in sprue is the absence of the normal yellow 
fint in the stools. Several hypotheses have been put forward to explain 
^his, but it cannot be said that any of them has been proved. The 
physiology of the formation of the colouring matter of the healthy stoqj 
by no means settled ; untjl this is made out, any theory about the 
<^mise of its disappearance in sprue must be in the highest degree hypo- 
thetical. Thin suggtfcts that in sprue the normal colouring matter of the 
stool is destroyed by a bacterium whose presence is favoured by the ab- 
J^ormal acidity of the contents of the bowel, the consequence of deficiency of 
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alkaline secretion. Bertrand and Fontan’s observations on the implitatiou 
of the pancreas might have a bearing on this question, seeing that hydro- 
bilirubin, the cause of the colour of healthy fa3ces, according to Walker, 
cannot be produced from the bile without the ajd of the secretion of the 
pancreas. Thin’s view depends on the ^ presumption — founded on mu 
analysis by Wynter Kyth — that the ordinary elements of the bile aie 
present in the fseces in sprue. Bertrand and Fontan, however, in 
similar analysis, failed to find the bile acids. 

Of the many hypotheses which have been advanced to account for the 
absence of colour in the stools, the most simple, and to my mind tJjji! 
most plausible, is that which accounts for the phenomenon by assumiil^ 
that in sprue there is a suspension, partial or complete, of the chologenetic 
function of the liver. Such a supposition would also explain the yeasty, 
fermenting state of the stools so characteristic of the disease. More facts, 
however, are wanted before any reliable conclusion can be arrived at on 
this point. 

Pending further investigation I regard sprue, etiologically, as a disease 
resulting from a slowly-developed pathological action of igiieteoiological 
conditions present in hot countries on constitutions unsuited to contend 
with certain more pirticular and local influences as yet unknown ; further, 

I believe that these influences in many insUinces • are of themselves 
sufficient to bring about the disease, but that their action is favoured hy 
antecedent pathologiail conditions, over and above those induced l)y 
climate simply ; chief among these are dysentery, catarrhal diarrhccji, 
hepatic disturbances, and other morbid states^ more particularly those 
connected with the alimentary canal. Pathologically, I regaid sprue ;is 
a morbid process specifically distinct from true dysentery, and consisting 
in a suspension of the chologenetic function of the liver, together with 
a specific, chronic, catarrhal condition of all or part of the digestive tract 
which, if it persist, leads in time to necrotic and inflammatory processes 
in the mucosa ending in destruction and permanent loss of glandular and 
absorbent structures, and so to what in a certain sense might be called 
physiological starvation. 

Treatment. — This is mainly dietetic and hygienic. If carried out 
intelligently by the physician and conscientiously by the patient, and if 
instituted at a sufficiently early period of the disease, it is generally * 
marvellously successful. On the other hand, if treatment be wrongly 
directed, carried out in a half-hearted way, dr too long postponed, re- 
covery becomes an impossibility. 

In presciibing a treatment for a case of sprue, the pathological cou 
dition of the bowel must always be present to the physician’s mind ; he 
must never forget the eroded and tender mucous membrane, the deficiency 
of glandular structure and villi, and the liability of food in excess of the 
digestive and absorbing capacity to decompose and irritate. The indica- 
tions demanded by these things are clear and distinct. They are, firstly, 
to place the inflamed gut, so far as is possible, in a state of physiological 
rest ; secondly, to supply a food of as bland a nature as possible ; and, 
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thirdly, a quantity of food no greater than can be disposed of by the 
daiids and absorbing apparatus. For the fulfilment of these indications 
what is known as the “milk treatment” is incomparably the best. 

When a diagnosis oj sprue has been arrived at, it becomes the duty 
of the physician to endeavour tg secure the co-operation of his patient by 
impressing upon him the great danger of procrtisti nation, the deadly 
•ftul insidious nature of the malady if neglected, the comparative certiiinty 
of recovery if promptly attended to. The conviction of the patient in 
this sense, and his or her hearty and intelligent co-operation, are the first 
and most necessary steps towards a cure. Few, unless they have had 
aSual experience of these cases, can understand the importance of the 
moral element in their management. Next in importance to this is the 
acquisition of a thorough knowledge of what the patient’s alimentary 
canal can and cannot do. This knowledge can be gained only by a daily 
tnsit to the patient, and a daily inspection of the stools ; and those daily 
visits and inspections should be kept up until the slow process of 
regeneration of mucous membrane has well set in, and the patient has 
become thorc^rghly educated in his own management. There niust be no 
temporising, aiul in the event of relapse, no matter how trifling appar- 
ently in character, there ought to be no hesiUtion in harking bick at once 
to special diet. ‘To some readers it may seeip a matter of supererogation 
■ to write of these things ; but they are really, though so simple and self- 
evident, among those simple and self-evident things which, though of 
prime importance, are so generally overlooked and neglected. 

When a patient haS consented to undergo the milk treatment for 
sprue he ought to have clear directions how this is to be carried out. 
These directions irfe best given in writing, somewhat as follo\vs 

1st, Clothe warmly in flannel. If diarrha-a be active go to bed in a 
* warm room, and remain in bed until the stools become solid. 

2nd Place a pad of cotton over the abdomen, keeping it m position 
by a broad flannel bandage somewhat fiimly applied. 

3rd, Sti all food and drink with the exception of three pints o 
milk per diem, the milk being taken in divided doses at intei- 
vals of one hour, allowance being made for a reasonable amount 

4th, cold weather, must not l>e dm but 

sinned with a teaspoon or sucked from a feeding-bottle. 

It is generaUy desirable to commenee the treatment with J 

of castor oil, and to i^peat this for a ‘/"“/bout once 01 twice a week, 

or whenever the stools become copious, lo y, or s in , diarrhoea 

As a consequence of this treatment, even m case 
has been present for months or even years, e m Usually before a 

i.. amount »a ^ — Sc the « 

-v«.h ‘■‘rL’Snt’ 5 " effort venieh. H, 

mouth diminishes, and <^be feeling yPP improvement in the 
however, after two or three days fbere bc^^o^i ounces a day 

tliarrhoea, the quantity of milk must b 
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until a minimum of 25 ounces is taken. Of coui'se this is star vatioip diet ■ 
it must not be persisted in too long, and the patient must be kept at 
absolute rest, and carefully watched and tended by an intelligent nurse. 

After the motions have become solid, and h^ve so remained for three 
or four days, the allowance of milk is increased by 10 ounces daily until 
100 to 150 ounces ^re consumed. Should the motions at any time 
become loose, this must be looked upon as an indication that more iniflc 
is being swallowed than can be disposed of; the daily quantity must 
therefore be correspondingly reduced, by half a pint at' a 'time, until the 
stools again become solid. It should then, after three or four dc^s, 
be cautiously increased once more. ^ 

By following this system, in nine cases out of ten the improvement 
is marvellous. Not only does the diarrhoea cease, but the dyspeptic 
troubles subside, the soreness of the mouth and gullet disappears, and the 
patient’s condition improves in every respect. There may even be a 
gain in weight when the allowance of milk has risen to five or six pints. 
But, arrived at this stage, the troubles of the physician begin. The 
patient is very hungry and clamours incessantly for more subsUintial food. 
The friends, too, importune on his behalf, and often do not hesitate to 
accuse the physician of starving his patient. All this must be steadfastly 
resisted, however, and for fit least a month — better fo'r six weeks — the 
only answer to the incessant demands for more nourishment must lie, 
“ Milk only — nothing but milk.” If the physician be so weak as to 
concede something prematurely he is pretty sure to regret it. Addi- 
tional diet too soon begun means recurrence of diarrhoea, sore mouth, 
renewed wasting, loss of time, and, perhaps, loss bf the last chance of 
recovery. 

Experience, and one or two trials carefully made, will tell us when 
to begin to improve the diet. An egg beaten up with milk may *))e 
tried in the first instance, and, if found to agree, made a permanent 
addition to the daily allowance of milk. Then some well-boiled arrow- 
root or corn starch, or plain rusks, or plain biscuits, or some other simple 
form of farinaceous food may be carefully introduced. Bread is not wtdl 
borne unless in the shape of bread and milk. Bananas I have found to 
be well borne, and are often a very acceptable addition to* the dietary ; 
they must be given tentatively at first, and only in very small quantity, 
and be thoroughly masticated. If they are well borne, after a time as 
many as fivfe or six may be taken «daily. Then chicken broth may l>c 
added in small quantities ; afterwards fish, chicken, ^potatoes, sweet-breads, 
and so on. Beef and mutton, hot soups, fibrous vegetables, nuts, pastry, 
etc. are ^^very badly borne, even for years after all symptoms of sprue 
^ave subsided, and it is frequently necessary in such patients to interdict 
their use altogether. 

c During convalescence, and for a long time thereafter, the patient 
ought to be instructed that on the slightest recurence of sore mouth, 
or of the familiar feeling of dyspeptic discomfort, or of bulky, stinking' 
stools, he should at once act on the hint, take a teaspoonful dose of castor 
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0,1 0# of compound rhubarb powder, starve for some hours, and then go 
o„«„lk fora day or two, until the threatening attack of muco-enteriris 
has quite subsided. He ca,, then resume his former diet. Prompt 
treatment of this sort 01^ the threat of relapse saves weeks of discomfort 
1111(1 perhaps averts a serious recairrcnce of illness. * 

Until the patient is taking at least a hundred ounces of milk a day 
iTc ought to keep his bed. Afterwards, when he gets up, he must be 
careful to clothe very warmly, to avoid cold, damp, fatigue, excitement, 
and everythmg leading to physiological strain of any description Get^ 
t,n^ wet or feeling cold is most prejudicial to such patients ; accordingly 
when the winter comes round, he should, if possible, move to some 
warm and sheltered place in the south of England or to the Kiviera. 

As regards drugs, my own experience has been that they are very 
secondary matters, and, with the exceptions I have mentioned, may gener- 
ally be dispensed with. If there are special indications, such as malarial 
fever or cachexia, appropriate drugs, such as quinine, may be demanded. 
A\ hen diarrhoea is very brisk, so that it is to be presumed that the 
violent perisUilsis of the gut is interfering with any healing process that 
may bo going on, then a few small doses of laudanum or of Dover^s 
powder may be given ; but it is a very great mistake to try to shut up 
the bowel altogfcther by sedatives or astrii^gents. The gut should l>e 
regarded in the light of a surgical drainage-tube to be kept patent ; the 
retention of a mass of putrefying material in the abdomen cannot possibly 
he of any advantage in the long run, or in any way conduce to 
recovery. * 

It sometimes hajipcns that after a week or two of careful milk 
dieting, the stools,' 'although diminished in number, fluidity, and (quantity, 
are still deficient in consistency and unformed. Diarrha'a, in the 
usual sense of the word, has ceased ; but the complete dehydration of 
the motions by the last part of the alimentary canal is not thoroughly 
effected ; apparently there still remains a mild chronic catarrh of the 
colon. In this case a dose of laudanum is sometimes followed by solid 
stools. If this fail I recommend the injection per anum through a long 
tube (after washing out the bowel with warm water) of forty ounces of 
nitrate of silver solution — one-half to one grain to the ounce of tepid 
distilled water. This is often followed by solid stools. It is of no use, 
however, to give laudanum or to wash out the bowel in this way until 
there has been at least a fortnight of careful dieting. When the stools 
are very loose and tratery it does no good ; properly timed, these 
nieasures are very often successful. 

Much suffering is frequently caused by the raw state of th^ mouth. 
^0 mitigate this as much as possible the mouth should be rinsed out,, 
every time after taking milk,, with water or a weak solution of borax. 
J'ouching the painful spots with a 5 per cent solution of cocaine, or \^iith 
solid nitrate of silver »or sulphate of copper, gives relief. I have found 
^he following mouth-wash useful in such circumstances : — 01. creosoti 

8, Tinct. pyrethri drs. 4, Tinct. myrrhae drs. 2, Tinct. kramerise 

VOL. HI 3 E 
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drs. 2, Aq. camphorse to ounces 8 ; a teaspoonful in one or twc^ wine- 
glassfuls of water. 

When patients must have a mixture, the following, recommended by 
Dr. Thin, may be prescribed : — Magnes. sulph., grs. 8, Tinct. rhei min. 
10, Syrup, zingib. min. 10, Aq. dr. 1, to^be taken three times a day. I 
have seen no good bdt rather the reverse from bismuth, oxide of zinc; 
acetate of lead, nitrate of silver, sulphate of copper, and the vegetable 
astringents and similar remedies designed to act as sedatives or 
astringents. It is possible that carbolic acid, salol, naphthol, and similar 
antiseptics may be of service, but I have no personal experience of thgir 
use in these cases. When diarrhoea has ceased, nux vomica or TOy 
minute doses of arsenic, or some non-irritating preparation of iron, may 
be exhibited with advantage. Fresh bael fruit is greatly extolled by 
Fayrer, and is much employed in India in these and kindred cases. I 
have seen no benefit from the officinal extract. 

Constipation should be systematically relieved by enemas of warm 
water, or, better, of linseed tea, or weak barley or rice water. 

In cases of dysenteric origin, after milk diet has been thoroughly 
carried out for a fortnight with partial success, nitrate of silver enemas 
as just described, may be required. Sometimes in such cases I have 
found benefit from decoction of simaruba.^ In the debilitated condition 
of sprue patients ipecacuanha is not to be recommended. 

Alcoholic stimulants, as a rule, do harm. If circumstances seem to 
make their use desirable they may be given well diluted, their effects on 
the motions being carefully watched. * 

It sometimes happens that although the digestive powers are ecpial 
to the disposal of 50 or 60 ounces of milk per ^iem,'‘they are unable to 
cope with a larger quantity, a few additional ounces bringing on diarrhy[‘a. 
In such cases nutrient enemas should for a time supplement feeding by 
the mouth ; indeed, in every case in which the rectum tolerates then’ 
presence nutrient enemas may be given with advantage. Sometimes 
only a very small and utterly inadequate amount of milk can be borne. 
In some of these cases aerated milk (3) or koumiss agrees better. 
There is also a class of case in which the power to a]:)sorb fluid in 
any larger quantity is in abeyance; in these, by thickening a small 

u 

^ This drug has for many years been neglected in the treatment of dysentery, at all eiits 
by English practitioners. It undoubtedly p«s.sesses anti-dysenteric virtues of a high ordti, 
and IS used very extensively and 8ucce.ssfully by irregular practitioners in the East m tlie 
chronic forms of this di.sease. The officinal preparation is much too weak and the dose too 
small. In the East much larger doses are used. One method of preparing and iimmk it 
which I ^ave seen in vogue is as follows : — Simaruba, 2 ounces, divide into four eciiml 
parts, simmer one portion in an earthenware pot in a pint and a half of water lor three 
>^01118, strain. Let the patient remain in bed and drink this decoction on an empty .stonuuli 
every second morning for four times. The footl mus^L be very plain and consist pniicijiall.' 
of uiilk and farinaceous stuffs. Another method of preparation is to boil an ouiu t* ol 
simamba in twelve ounces of water till reducetl to seven dracl^ms, strain ; to this is juldeil 
one drachm of spirit. Of this preparation — which is inaiie in an enamelled vessel — a 
may take one-fourth part, an adult the whole. The dose should be taken every night for 
four nights. 
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(Hiantlty of fresh milk with condensed milk or some form of desiccated 
inilk, or by evaporating in shallow dishes and at a low temperature a 
portion of the water in fresh milk, the requisite amount of nourishment 
Inay be introduced withc^it increasing the bulk of fluid. 

Before leaving the subject ®f the milk treatment of sprue I would 
repeat that it must be thorough. I have seen cases in which the addition 
ot a biscuit or a rusk, or worse than these, of bread, interfered mth its 
success, and in which the withdrawal of these “ extras ” was very speedily 
followed by sofid" motions and improved mouth. I would also impress 
upQP readers the importance of securing a supply of pure milk for 
these patients. A little lime-water, or bicarbonate of soda, or a pinch of 
table salt, may be added to the milk with advantage ; but such substiinces 
as boracic acid — so frequently employed in London by dealers in milk 
kuriiu’’ hot weather — are exceedingly dangerous. I once saw a case 
nearly lost in this way. If milk is to be the only food no trouble should 
be' spared to see that it is thoroughly good. 

If after a thorough trial of milk, say for a fortnight, there is no sign 
of improvemont, what is to be done ? As regards feeding, experiment 
must be made in one direction after another to try whether haply some 
food or combination of foods can be found which will agree. Peptonised 
food malted foo Js, or some of the many preparations of this description in 
'the market may be tried. Fresh meat juice, scraped beef, white of egg, 
pounded chicken, thoroughly cooked arrow-root, corn starch, decoction of 
torched rice, have all been of service ; but my experience on the whole 
has been, that where the milk treatment has been thoroughly carried out 
and has failed no othe'r treatment has succeeded. . , r n 

Dr. Neil MaclSod ol Shanghai has favoured me with the following 
not^ on the treatment of certain cases of sprue . 


It is un(iuestionably the physician’s first .Inty to resort to milk— milk alone 
—in dealing with this disease ; m nine cases out of ten, if it is not too . 
advanced, a successful result will be obtained. There are, however, ce^ 
cases where with milk, though tried in various forms, /^ools co itmiic 
copious, loose, and offensive, and the patient will insis , and it ''ould appeal 
as\f ’it were^the case, that the milk makes matters worse. F atid nt 
.abdominal distension is complained of and discomfort is 
civies a complete withdrawal of milk and the substitution of 
well worthy of a trial. The quantity obtained y ° ? hours for 

beef-steak, cleared of fateand underdone, should be given renders 

seven or eight doses daily. The addition of salt and a very > f/® 

It more palatable. Here, as with the milk, a careful watch of the 
and quality of the stools is absolutely necessary o ®®,. . , jjj have* 

ment! Within forty-eight hours the distensii^ and ^ ^ ^ 

aisappeared. The stLs^ now b«come black, will be 

minute shreds dispersed throughout. If miprovem^^ consistence of thin 

‘bsappear and, in favourable cases, the stool i y Ttorridtrv con- 

treacle, becoming gradually thicker, diss'atisfied with the 

‘^istency may be attained. If the patient tee g y 
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juice, a half-slice of crisp toast, thin as thick cardboard, may be given with eacli 
dose, in which case the stools will be brown instead of black. The toast 
be given only if the patient desires it, and this is usually the case. On this 
diet, with water to assuage thirst, occasionally a formed stool may occur. At 
the end of the second week a piece of undej-done fieef-steak free from fat ina\ 
be given and must be well masticated. If the stool keep its favourable cliai 
acter as to consistence and quantity, a mutton chop without the fat inav iie 
substituted. After a few days an egg or bretul and butter may be added. One 
thing at a time only should be added, and the result tested .by watching the 
effect on the consistence and quantity of the stools. As in the ca'se of the milk 
there must be no hesitation in harking back when indications present themsc^J 
tliese indications being thinning of stools, increase of quantity, and spcciulh' 
offensive odour, or any of these. Starchy puddings may next be added, anil 
having got so far a cup or two of milk daily may now be tried. It must lie 
remembered that meat stools are more offensive than milk ones. 

» 

If every effort to check the diarrhoea or to improve the assimilation 
be defeated, perhaps it is the wisest course to accept the inevitable, and 
to prescribe a diet and a treatment most in keeping with the wishes and 
comfort of the patient. We occasionally read of wonderful recoveries on 
a mixed diet even of coarse fare. It is sometimes possible to continue 
the milk diet too long, and it may happen that after a time a ceitain 
freedom in the matter of food will be followed by improvement. 

Rec^tly Dr. Begg (1), who appears to have seen much of this 
disease in’” Hankow, China, claims to have found in santonine almost a 
specific for«^rue. He places the patient in bed, and, after a dose of 
castor oi^ij^ld, if necessary, a large enema of warm water, gives five- 
grain doses* ot yellow santonine dissolved in a ^teaspbonful of olive oil 
every night or morning for six times. He insists that the santoyinc 
shall be yellow santonine ; white santonine he has found to be less 
effectual. The diet, at first of milk, is gradually improved as the powers 
of digestion return. He claims that by this treatment he has cured 
many cases in which the milk treatment had failed, and also, he says, 
the yellow santonine treatment has the further advantage of being more 
permanent in its results and to occupy a much shorter time. 

There is another system of treatment which deserves further investi- 
gation. It is what is known as the “ fruit cure ” or “ grape cure ’* 
Van der Burg recommends it very strongly. In carrying out this 
system of treatment the diet must consist entirely of fruit, such fruits 
being selected as are pulpy and free from edarse seeds, fibres, and 
excessive acidity. Fresh or tinned apples, pears, peaches, apricots, 
strawb^’^ries, grapes, cucumbers, mulberries, mangosteens, lichis, lungaiis, 
rambutans, melons, gourds, are some of the fruits Van der Burg 
recommends. The juice of oranges andi pumelos he permits, but piue- 
apples he interdicts. I have never employed this treatment, but Van der 
Burg, who seems to have had a very large experiSnee of sprue in Java, 
is enthusiastic in its praise, and cites several cases in which it pro\ ed 
highly successful. He says : “ I need hardly say that some courage i'’ 
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required to enter on this course, especially when diarrhoea is a prominent 
] but tho good results obtained by others and myself amply 
justify the treatment.” I have attempted the “ fruit cure ” so far as to 
give bananas and applet liberally in conjunction with milk after the 
cliarrhcea had ceased under the* exclusive use of the latter, and with 
g^eat comfort and, I believe, advantage to my patients. 

The subjects of well-marked sprue in the tropics ought to be sent to 
FiUrope as soon ^as^ possible, and should not return until they have passed 
at least one hot season in a cool climate, or until their symptoms are 
th'ri'^pughly in abeyance, and they can partake of ordinary food with 
impunity, and are in a satisfactory state of nutrition. 

Before sending the patient on board ship an effort ought to be made 
to check the more active symptoms ; on no account should a patient be 
seiit to endure the miseries of a long sea- voyage when in a dying con- 
dition. Before being shipped careful instructions as to diet should be 
given, and the patient educated in the use of milk ; preserved milk can 
iihvays be procured on board ship, and makes a very fair substitute for 
the fresh artitle^when this cannot be obtained. Great care must be 
exercised during bad weather, especially during the extreme heat of the 
Red Sea, and suitable clothing must be provided and kept in readiness 
.to meet the somewhat sudden transition from tropical heat to the 
piercing cold of the Mediterranean and Atlantic in winter. 

As may readily be imagined, a chronic disease like sprue has 
been a fruitful field for tl^e cpiack. His failures, of course, are frequent, 
but there can be little doubt that many cases of this disease have been 
cured by what I m^ call unorthodox methods. Van der Bm^g mentions 
a number of drugs and nostrums used in Java by a class of charlatans 
whe profess to be “ sprue doctors ” : in China, also, there are such 
people ; one, in particular, acquired a great rcputiition in Shanghai and 
was extensively patronised. His “ cure ” consisted in dosing with castor 
oil for several days in succession — perhaps for a week — feeding the 
patient the while on milk. He then administered an aromatic tincture — 
possibly of simaruba with opium — along with about a dessertspoonful of 
a Avhite powder containing a large pro})ortion of carbonate of lime 
l)ossibly cuttle-fish bone or crabs’ eyes finely powdered. On ajtornato 
Mays with the tincture and the powder he gave more castor oil. Gcner- 
i^lly in a week or ten days he allowed his patients beef-steak and 
potatoes in small quantity, and then *gradually permitted them to return 
to ordinary diet. I have personal knowledge of at least two long-standing 
and severe cases of sprue who declare themselves cured by this man, 
and who now say they are quite well and able to eat and diink like 
other people. This man said the object of his treatment Wfis to remove • 

means of the castor oil artd massive powder the slime which, as he 
very correctly said, coats the gut. 


Patrick Manson. 
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INTESTINAL OBSTRUCTION , 

( 

General observations. — Under the title of “ intestinal obstruction ” are 
included a great variety of conditions which, although unlike in character, 
have yet the common property of bringing about, mechanically, an 
obstruction to the passage of matter along the intestine. The obstruct- 
ing agent may be, on the one hand, a iieritoneal adhesion by means of 
which a loop of bowel is snared and acutely strangulated ; on the other 
hand, it may he represented by a ring-like growth' of carcinoma in the 
wall of the gut which very gradually narrows,, and "perhaps closes its 
lumen. The bowel may be obstructed at one time by the torsion q| !i 
loop of gut around an axis at right angles to the line of its own course, as 
seen in volvulus of the sigmoid flexure ; at another by the invagination 
of a certain portion of the bowel into the segment below it, as illustrated 
by intussusception. Again, the intestinal canal may be blocked by a 
gall-stone within its walls or be occluded by the pressure of a tumour 
entirely without its confines. 

The symptoms produced by the various mechanical causes may 
exceedingly acute on the one hand, or exceedingly chronic on the other ' 
The case may run its entire course from its onset to the patient’s 
death in the short space of forty-eight hours, or the phenomena of 
obstruction may persist for years and even at the end may not be tlie 
direct cause of death. 

Wh^n the clinical phenomena come to be reviewed it is at ojice 
k evident that too much prominence must not be given to the mere fact 
that the bowel is obstructed. Obstruction of the bowel is the pro- 
minent S3rmptom, but it is not the sole basis upon which the great 
issues of the malady depend. ** 

In acute intussusception the disease may run its course and end m 
death, without complete obstmetion of the lumen of the bowel ; nor is 
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the dtiration of the arrest of the passage of faeces an inevitable criterion 
of -the gravity of the case. A loop of gut may be strangulated within 
the abdomen and death may follow within a week, no material having 
nassed through the alinjentary canal in the meanwhile ; on the other 
hand, the colon may be plugged with a hardened mass of faecal matter, 
no trace of a motion may be ])assed for four weeks, and yet the patient 
niay make a good recovery. In the acute cases, as will be immediately 
shown, the mere fact that the bowel is obstructed is a comparatively 
unimportant -one.' The obstruction, as obstruction, does not produce the 
mOl’e urgent symptoms, nor does it act as the direct, nor, indeed, as the 
efl^ient cause of death. As an abstract proposition it may be stated 
that obstruction of the lumen of the bowel for a period of a week, or even 
more, is not in itself — all other circumstances being disregarded — a 
condition which need cause death or even distressing inconvenience. 

If the clinical features of very acute and very chronic forms of 
intestinal obstruction be studied comparatively, the following general 


features become evident : — i • i u j 

In the very acute cases, as illustrated in strangulation by a band, 
the grave initiaf symptoms obviously do not in any way depend upon 
the undoubted fact that the bowel is obstructed. Time must elapse before 
the mere obstruction can produce definite phenomena of discomfort. 

When a loop of gut is snared by a band, the initial symptoms are 
due solely to the sudden and severe injury to the peritoneum and to the 
numerous important nerves of the implicated part. , , . i 

The symptoms, which are mainly those of intense abdominal pain, 
with collapse and us&ally with vomiting, have been described under the 
title of “peritonfem” [see p. 616, article “Peritonitis ]; they arc hy 
na means peculiar to intestinal obstruction, but are common o near y 
all acute lesions within the abdomen. Such symptoms may atten 
the passing of a gall-stone or the ‘•wisting of the pedicle of an ovanan 
tumour ; and, indeed, both these conditions, dunng ini la s > .intend 
mistaken for acute intestinal obstruction. The symptoms d«pe"d 

upon the injury to the bowel — in distinction to e mere o 
of its lumen — remain prominent for some little ® ; 

other things tieing equal, they depend in their e^ee o , . ^ 
the amount of intestine involved, the tightness of the strangulation, and 


the nearness of the loop to the stomach. j j nnon the 

Certain of the phenomena which-follow 

obstruction itself; “4^*’T'"®"5‘‘thrbeUy“‘ This btter symptom, how- 
vomiting and the distension of the bUiy. m ^/matter in the 

ever, is not solely dependent upon mere 

gut above the nLrowed part, as wi^l ^Vhc£-thrs^^^^^^^^^ 

the final symptoms of acute ° ^ directly to occlusion of ‘the 

precede death — are not so much those due di y body 

lumen of the bowel,*as those due to septic infection of the whole doqj 

from the disordered intestine. .. thA most Dart with 

The subjects of acute intestinal obstruction die for the most par ^ 
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the phenomena of septic poisoning, and if a certain stage of deteriofation 
has been passed the mere relief of the obstruction does not save life. • 

In chronic intestinal obstruction, as illustrated by the slow closure of 
the colon by a ring of malignant growth, the phenomena are much more 
distinctly the direct outcome of the obstruction itself. The bowel 
fills up, but, so long ‘ as the obstruction is not complete and a littlj 
matter can escape from time to time, the distress occasioned may be 
slight. Two results follow. The irritation, septic and mechanical, 
of the long-retained faeces leads to catarrh, the expression of which 
takes the form of a spurious diarrhoea. On the other hand, the boj^l 
becomes hypertrophied in its persistent attempts to empty itself and 
coils in movement within the abdomen are usually to be seen and felt. 
A certain degree of septic intoxication is not uncommon even in fairly 
early stages of the disease, and the end is often by acute obstruction — ^ 
illustrated by the sudden blocking of the narrowed bowel, or by the septic 
poisoning which follows peritonitis. The infection, in those forms of 
peritonitis which depend upon intestinal obstruction, comes from the 
bowel, and in the surgical treatment of obstruction we Jiavvu not only to 
relieve the mechanical cause of the trouble (as by dividing a band), but 
also to avert infection by emptying the engorged bowel of its putrid 
contents. « 

Varieties of Intestinal obstruction. — The classification of in- 
testinal obstruction is most conveniently founded upon the basis of 
morbid anatomy, and may be tabulated as follows : — i. Strangulation by 
bands and through apertures, including the so-called internal hernias ” ; 
ii. Volvulus \ iii. Intussusception ; iv. Stricture ; v. Obstruction by tumours 
and foreign substances within the bowel ; vi. Obsttruction by pressure of 
tumours, etc., external to the bowel ; vii. Faecal accumulation. ^ 

Relative freqxLeTicy of the varioxis forms, — Among 1000 fatal cases of 
intestinal obstruction, the above-mentioned varieties are roughly dis- 
tributed as follows : — Intussusception, 350 ; strangulation by bands and 
through apertures, 250; stricture, 150; obstruction by tumours and 
foreign bodies within the bowel, 100; faecal accumulation, 60 ; volvulus, 
50 ; obstruction by means of tumours, etc., external to the bowel, 40 : 
total, 1000. 

This order of frequency is somewhat misleading, inasmuch as it is * 
based upon such cases only as end fatally. In practice the cases duo to 
faecal accumulation, or reputed to be due to it, are the most common, 
and those due to foreign bodies and to the pressure of tumours and 
other diseases external to the gut are of greater relative frequency than 
the abov^ list would appear to show. 

• An examination of the records of the London Hospital shows that 
the cases ascribed to faecal accumulation are the most numerous ; tlicn 
conte cases of stricture of the large intestine, then intussusception, and 
next in order of frequency strangulation by bands.*" Obstruction due to 
tumours external to the bowel rank next, and other forms may he 
spoken of as rare. 
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portion of hoviel involved. — Strangulation by bands is most commonly 
found in the small intestine. The small intestine also is most often con- 
cerned in internal hernias. Volvulus is most frequent in the sigmoid 
flexure, and, indeed, is, rare elsewhere. Intussusception has its most 
usual seat in the ileo-caecal segment of the bowel. Strictures of all kinds 
are more common in the colon than in the lesser ftitestine ; and they are 
niore common in the lower segments of the colon than in the upper. 
Obstruction due to pressure from without may be met with in any part 
of the canal,- but 'more usually it concerns the large intestine as being the 
movable • and especially the rectum and sigmoid flexure from their 
potion with reference to the pelvis. Foreign bodies often lodge in the 
lower ileum and in the caecum, and gall-stones are apt to become impacted 
in the jejunum or upper ileum. Faecal accumulation can only occur in 
tjie colon, its more usual sites are in the caecum and sigmoid flexure, or 
in the hepatic or splenic flexures. 

and Age. — Strangulation by haruls ami through apertures is a little 
more common in males than in females, is met with mostly in young 
adults, and is ^are after forty. It is still rarer before ten. Internal 
hernias have been shown to bo more common in males, and the greater 
number of the recorded cases have fallen between the ages of twenty-five 
and forty-five. ^Volvulus of the sigmoid flexure is about four times more 
common in men than in women. It is most common between forty and 
sixty, and, indeed, is rare before forty. Acute intussusception is a little 
more common in the nyile sex. It mostly attacks the young ; 50 per 
cent of the cases are under the age of ten years. Strictures are equally 
common in the two sexes. The non-malignant occur about early middle 
life; the canceroifs structure is rare before forty. Certain strictures of 
tl^ intestine are congenital. Ohstrmtion due to tumours external to the bomt 
is obviously more common in women, and in adults of this sex. Ob- 
stniction due to impacted gallstones is more common in women than m 
men, and the average age falls between fifty and sixty -five. oca 
acamulation occurs with greater frequency in women than in men. is 
most common in adults and in the aged, and is, as may be supposec , no 
infrequent in^the insane and hysterical. 


Morbid anatomy of intestinal obstruction. I. Strangrulation 
by bands op through apertures. — Under this heading a giea 
different anatomical forms of intestinal obstruction are included. 
They all, however, Hhve this common character— a loop 
which may vary in length from a mere knuckle to many feet is 
ensnared beneath an unyielding band, or coinpressod y ® ^ ^ 
some normal or abnormal aperture, and is there y ® 
nature and effects of the lesien are precisely com^rable 
occur in strangulated hernia. The symptoms pi uce < particular 
in.leed, “ acute intestinal obstruction” is ^e^^i lustrated by this 

v«..y of ofrongoUtion. I. 

this form of obstruction is very high. Interna 
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under this heading. The symptoms which may attend this sub-v^iet 
are not, however, of necessity acute ; they are acute when the involve 
bowel becomes strangulated, but if the accident be short of strangulatioi 
its manifestations may be subacute or even chroi^c. 

The obstructing agents may be arranged in six divisions. 

(A.) Strangulation by false ligaments. (B.) Strangulation 
omental cords. (C.) Strangulation by Meckel’s diverticulum. (D. 
Strangulation by normal structures abnormally attached. (E.) Strangula 
tion through slits and apertures, including internal hernias.- (F.) Ano 
malous forms of obstruction due to isolated bands and to adhesions. 

A. The bowel is. strangulated by a peritoneal false ligament. — ThTsc 
so-called ligaments are isolated adhesions, the result of peritonitis. TIk 
peritonitis in question is commonly that of perityphlitis, or it may have 
depended upon pelvic peritonitis, or upon injury or strangulated hernia, 
it may have been of tuberculous origin. Adhesions capable of producing 
strangulation may, indeed, follow any form of peritonitis from which 
recovery has occurred. Most of the adhesions formed during the course 
of peritonitis no doubt disappear. 

During the progress of peritonitis the intestines are relatively still, 
and are more or less distended from paralysis of their walls. As a result 
of this distension coils of bowel may be brought together that were hitherto 
far apart, or a certain loop may be placed in association with a com- 
paratively distant point on the parietes. When the inflammation has 
subsided the parts return as far as possible to the normal state, peristaltic 
movements spread through the intestine, coils that were close to- 
gether tend, as a result of those movements, to become separated, and 
adhesions which attach the intestine to points ,ppon the parietes are 
persistently dragged upon. It follows from this almost constant tensijri 
that the still soft adhesion of recent peritonitis yields, becomes elongated 
and thinned, ultimately gives way, and is absorbed. 

Movement also has great influence on the future physical conditions 
of the adhesion. Most of the adhesions assume primarily a membranous 
character, and this they may retain throughout their existence. It is not 
uncommon to find some coils of intestine matted together by^an extensive 
series of false membranes which appear sometimes as wide expansions, 
at other times as thin but broad ribbon-like bands, of all dimensions and 
of various lengths. If two distinct coils of small intestine have been 
brought together during peritonitis, and have become attached to one 
another by means of the exudation, or if a like attachment has taken 
place between the intestine and the parietes, then, as movement is 
restored in the bowel, the adhesions, which may be quite membranous, 
are dragged upon, and as a result become elongated. As they increase 
in length so must they beconie attenuated in width and thickness. The 
conLtant tension, moreover, probably interferes with their already feeble 
nutrition, and induces some positive wasting. Thus \.he wide membranous 
adhesion may become narrowed and ribbon-like. 

It may, however, undergo a still further change. This adhesion, 
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subjected to the rolling movements of the intestines over one another, 
and subjected to frequent torsion now in one direction and now in 
another, tends to become rounded and cord-like, and the more it is 
stretched the more completely is this transformation favoured. Thus are 
formed “ peritoneal false ligaments and the bands which are so common 
a cause of strangulation of the bowel. • 

• The moulding of the mass of adhe.sion-tissue into a cord by the 
movements active within the abdomen is illustrated by the changes that 
are effected those movements in the omentum when it becomes 
adherent. This structure may become attached by its free extremity, 
aifd in the course of time, if the abdomen were opened, it would be found 
changed into a cord-like mass. The intestines in their movements 
have rolled over and under and about the adherent membrane until at 
last they have moulded it almost as a piece of clay may bo moulded 
when rubbed between the palms. This change is best brought about 
when the situation of the adhesion is such as to keep the membrane on 
the stretch. A like metamorphosis may be effected in any smaller part of 
the great omentum that may have become adherent to a distant point. 

By a combination of these various conditions, by a stretching of 
the adhesion on the one part, by its consequent attenuation on another, 
and its subjection to the moulding influences of rnoving intestines on 
the third part, it happens as a result of peritonitis that cords and 
bands of great length are often produced. Many instances ^nay be ^ven, 
but one of the most striking is afforded by a case reported by Mr. Obre, 
in which a cord-like band was found to pass from a coil of small intestine 
situated near the iiphoid cartilage to the parietal peritoneum about 
the inguinal carfal. .The false ligament measured 17| inches. The 
Piitient had had a strangulated inguinal hernia, and there was clear 
^idence to show that the herniated bowel had been that to which the 

cord was attached. , , j r 

It must be remembered that not only may these bands form arcade 
beneath which coils of intestine may become strangulated but the longei 
of them may become separated at one of their points of attachment, 
so form floating cords that may lead to strangulation of a p y 

'"Till?’ of the adhesions formed 

membrane are exceedingly Complicated, ® ncps of adhesion 

parts usually remote from one another. Thus I find 

between the ascendiifg colon and the ovary, between mesentery 

and the emeum in one%ase, and in another between it 
over the lower lumbar region, and again between e m. ^ the 

...d . p.rt „( th. not far SlS, 1 

rismoid fioxuie has been Joamd „d the eaicuin. 

Uterus, the rectum, the peritoneum in the g a- _ narts may be 

In all these cases I* think that the unusual 

explained by displacement ^®°ThIls the transverse colon when 

during the progress of the peritonitis. 
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distended is apt to become bent upon itself, and by such bending to 
reach the lower parts of the abdomen. In the same way the distended 
sigmoid flexure may turn down into the j^elvis, or extend across to 
the right iliac region, or even mount up in the s^domen and reach the 
liver. • 

Most commonly thd “ band ” takes the form of a firm fibrous cord 
about the size of a No. 4 or No. 6 catheter, or it may be still more* 
slender, and appear as a tough, rigid thread. On the other hand, it may 
be of comparatively large size ; thus, M. Terrier has reported a case of 
internal strangulation where the constricting band had nearly the dim^- 
sions of the little finger. Less frequently the constricting agent has the 
appearance of an actual band, and in such cases is found as a tough, 
ribbon-like membrane, with a width of half an inch or even more. 

A single false ligament, the representative of a single adhesion, may^ 
be produced by the very localised peritonitis that is sometimes associated 
with caseous degeneration of a mesenteric gland. A single adhesion may 
readily follow upon the little speck of peritonitis that often attends an 
intestinal ulcer. * 

However, a great many of the cases of “ solitary band ’’ described in 
records of cases are evidently instances of strangulation by Meckehs 
diverticulum, or by a diverticyilar ligament. * 

In some few cases two or more false ligaments have been found in 
the abdominal cavity. Sometimes these would appear to have been produced 
by the thrusting of a coil of intestine through a br^oad peritoneal adhesion 
so as to divide it into two segments ; in another instance the bands are 
independent of one another. Mr. Berkeley Hill reported a case of acute 
intestinal obstruction where two bands existed, botiji of Vhich constricted 
knuckles of small intestine. One constriction was comparatively slight, 
the other was severe ; laparotomy was performed, and, unfortunately, the 
band found and divided was that associated with the minor obstruction 
Most commonly the strangulating band is connected by one end with 
the mesentery. In one very frequent variety the band is attached by 
both its extremities to the mesentery, the points of attachment being 
at a variable distance apart. In that very large series of ^ cases where 
the isolated adhesion is due to pelvic peritonitis, it may be found 
attached by one end to some pelvic viscus, and by the other to a 
neighbouring part. Thus bands are found jSassing from the uterus, or 
ovary, or bladder to the parietal peritoneum of the pelvis or abdomen ; 
or, starting from the same source, they may attac1i*i themselves to the 
caecum or sigmoid flexure, or with much greater frequency to some part 
of the lowfr ileum or its mesentery. Other positions of attachment have 
been described already. 

Modes of strangulation . — When a portionr. of the intestine is strangu- 
lated* by an isolated peritoneal adhesion the gut will be found con- 
stricted in one of two ways : (a) It may be straifgulated beneath the 
band as beneath a shallow and narrow arch ; {h) it may be snared 

and constricted by a noose or loop formed by the false ligament itself. 
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Strangulation beneath a band can only occur when the band is 

comparatively short, and when it is stretched along a firm surface. From 
an examination of cases where the constricting cord is well described, it 
would appear that its ^average length in this form of strangulation is 
about to 2 inches. The .arch beneath which the implicated bowel 
asses is variously described as large enough ‘to admit one, two, or 
•three fingers. As the band must be stretched along a firm surface 
it happens that this form of strangulation is much more commonly 
found about the posterior abdominal parietes than elsewhere. It is often 
met with about the iliac fossae, especially that of the right side, and 
aSbut the brim of the true pelvis. When a band passes between two 
points on the mesentery a coil of small intestine may readily be strangu- 
lated beneath it, the resisting parts between which the bowel is compressed 
being the false ligament on the one hand and the mesentery on the 

(6) Strangulation by a noose or knot requires a long false ligament 
which must lie loose and free in the abdominal cavity, being attached 

only by its two ends. . , , . 

The snaring of a coil of small intestine by this means must be a 
rare event, and in cases where the bowel is perfectly normal must be 
almost impossiBle. As Leichtenstern has w.ell pointed out, it will usually 
be found in these cases that the gut was in an abnormal condition before 
the occurrence of the strangulation. A knuckle of gut may be rendered 
so adherent that when it had become involved in the noose or knot, it 
could not slip out of \he way. It is probably still more common for 
two ends of a lo6p of intestine to be matted together by a ittle 
mesenteric peritonitis, so that if a noose should slip over such a loop 
the constricting cord will find at the base of the loop a narrowed neck 

Lnd which^it may take good hold^ J7orms 

which a coil of intestine may be snared is when the lax band foim 
a ring or spiral between its fixed points. Strangulation by the 
of a knot is somewhat different from the process of snaring 3"!* 

The results are the same, and as the matter has no special practical 

bearing it need not be detailed in this wor . of the free 

B. Omefetal cords may cause 5^ at sonm spot 

border of rToLLiiflamed vermiform 

may become 

structure. Sometiiftes the adherent par o mass of the 

separated from the rest of the epip oon, ^ structure the base of 
omentum may be found rolled up into a fan-shaped structure, jne 

‘'the 

described (p. 798). , , . . „ hands' was met with 

On. of Ih. Fotto Her. the epiploon w" 
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colon, passed down behind or iiJiiong the intestines, and were fbund 
united together near the pelvis. All the patient’s troubleiS dated from a 
kick received upon the aMomen. In this case it is probable that a rent 
had formed in the omentum, through which the great bulk of the small 
intestines had protruded. The lateral parts of the omentum — that is, the 
parts on each side of the rent — had then shrunken into cord-like masses 
which would be more or less hidden by the bowels. * 

As a rule the omental cords are much coarser and thicker than are 
the bands resulting from peritoneal adhesions. Many are "nearly as thick 
as the finger, while a few only are described as very fine. In J^e 
matter of length they usually have an advantage over the simple band, 
as may be expected from the dimensions and relations of the great 
omentum. 

The modes of strangulation by omental cords are identical with thosp, 
described in connection with peritoneal bands, although it would appear 
that the proportion of cases of strangulation by a noose or knot is greater 
in the former than in the latter class of adhesion. This circumstance 
is no doubt due to the greater average length and the greater mobility 
of the omental false ligament. 

C. Strangulation by MeckeFs diverticulum. — The true or Meekers 
diverticulum is due to the persistence or incomplete obliteration of the 
vitelline duct. When met with in its most perfect state it exists as 
a tube, having a structure similar to that of the small intestine itself, 
that extends between the lower part of the il^um and the umbilicus. 
The abdominal end of the tube opens into the lumen of the lesser bowel, 
while the umbilical extremity may be closed, or may open upon the 
surface and permit the discharge of faecal matter. This condition, how- 
ever, of the diverticle is comparatively rare ; most commonly it 
exists as a blind tube coming off from the ileum. The length of 
this tube is on an average three inches, and in the great majority 
of the examples the measurement extends between one inch and four. 
Sometimes it exists only as a nipple-like projection. On the other 
hand, cases are recorded where the diverticle, in the form of a free tube, 
attained the length of ten inches. As a rule the abnormal tube is 
cylindrical in shape, with a conical extremity. In nearly every instance 
the intestinal end of the diverticulum is larger than its opposite end. 
In diameter its base is usually less than thAt of the gut from which it 
arises, although sometimes the diamehers of the two tubes may be nearly 
identical. It may retain the same width throughoiit, and thus resemble 
a glove -finger. Much more frequently, however, its free extremity is 
consideraljly narrower than its base. 

In structure the diverticle is composed of all the layers of normal 
small intestine. The mu8j||lar coat is somebtimes deficient at the apex of 
the ‘diverticle, and at this spot, therefore, hernial protrusions of the 
mucous membrane under the serous coat are not iiifrequently met with. 
When this occurs the extremity of the abnormal tube presents an 
ampulla of globular shape, and the process is said to be “ clubbed.” The 
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clubtted extremity of the diverticle, when it exists, takes an importaJit 
past in the prdduction of strangulation by knotting. 

The diverticle is always single, and arises from the ileum from one 
to three feet above the deo-csecal valve. It is extremely rare for the pro- 
cess to take origin beyond these, limits. 

The process may come off at an acute, angle with the long axis of the 
Bowel, but more usually the angle formed is a right angle. 

The end of the diverticle, in the majority of cases, is free. Very 
often, howev.er,*: it is continued in the form of a solid cord. This cord 
should be attached to the umbilicus or to the abdominal parietes 
imifiediately below that cicatrix, an attachment, indeed, very frequently 
met with. Often the cord is pervious for a little way, and presents a 
minute canal into which a bristle may be inserted. 

This diverticular ligament may break from its attachment to the 
parietes and may float free within the abdominal cavity. Under such 
circumstances,. however, it is much more usual for it to acquire fresh 
adhesions to some point of the peritoneal surface. These secondary 
adhesions of ♦a free diverticle, or of a diverticular cord at the extremity 
of one of the processes, are of considerable impoitance in the etiology 
of strangulation of the intestine. It is by the acquisition of a fresh point 
of attachment b/ the diverticle that constrictipn of the bowel is most often 
effected. In the great majority of cases the tube or the cord continued 
from it is adherent to the mesentery. 

In another series of cases the diverticle does not exist as such, but 
is replaced in its entire length by a fibrous cord, identical in aspect with 
the band so often Seen attached to the apex of the tubular process. 
These cords may ^e found to extend between the parietes in the vicinity 
of the umbilicus and that part of the ileum from which the more familiar 
diverticle takes origin. They may be considered to represent an entirely 
obliterated diverticle, or may be the remains of persisting omphalo- 
mesenteric vessels. 

These diverticular ligaments may break loose from their connections 
at the umbilicus, and, like the tubular processes, may either remain free 
in the abdominal cavity, or form secondary adhesions at almost an}^ 
spot. • 

To complicate this matter still further, the cord may retain its attach- 
ment to the anterior abdomiAal wall, and then separate from its connection 
with the intestine, either forming* no other attachment, or becoming 
adherent to a point somewhere within the abdomen. 

Finally, a cord may stretch from the root of the mesentery to be 
attached to the margin of the ileum (close to its mesentery)^ opposite 
the spot from which the diverticle most commonly arises. Leichtensterp 
holieves that such bands represent that p^ljfof the omphalo-mesenteric 
vessels which extends between the bowel and the main blood-vessels afi the 

root of the mesenterj*. , 1 j j- a- i 

There can be little doubt that these strangely attached diverticular 
ligaments have often been mistaken for isolated peritoneal adhesions; 
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and, in any case, where a “solitary band” exists without a trdbe of 
ancient peritonitis, there are at first sight some grounds for suspectiiKr 
the cord to be of congenital origin. ^ 

Moie^ of strangulation , — A coil of small intestine may be strangulated 
beneath an adherent diverticulum precisely in the same manner 
as it would be whem beneath a peritoneal adhesion. A diverticular 
ligament, whether attached to the extremity of a pouch -like pro" 
cess, or (in the absence of such process) connected directly with the 
gut, may form precisely the same kinds of noose and kncrt as are formed 
by isolated adhesions. The length and looseness of the congenital 
ligament render it well able to snare the bowel, provided that the position 
and circumstances of the bowel render it apt to be snared. 

Of this character, probably, are the numerous specimens found in 
museums whore these cords are seen to have made one and a half or two 
turns round the involved bowel. “ 

Strangulation hy knots formed hy a free diverticulum, — These remarkable 
knots and the methods of their formation have been very exhaustively 
studied by M. Parise. To produce these knots it is necessary that the 
diverticle should be of good length, should be quite free (save only for 
its intestinal attachment), and should possess an ampulla at its extremity 
The importance of the ampijlla is paramount, and Fren6h writers are in 
the habit of speaking of it as la clef de V^tranglement, Three varieties of 
knot have been described. The details of these complex forms of 
strangulation need not be entered into. I have described them in m\ 
work on Intestinal Ohstruciion. ‘ 

Strangulation over a diverticular hand, — In this for'ni a loop of intestine 
is thrown over a tightly-drawn diverticular band^ as shawl is thrown 
over the arm. Under certain conditions, which need not be detailed here, 
an obstruction follows in the bowel so displaced. The occlusion is some- 
what similar to that which would take place in a coil of thin india-rubber 
tubing, if thrown across a tense wire cord and allowed to become 
dependent (see p. 808). 

Strangulation by kinking, — If, under certain circumstances, much traction 
be brought to bear on a diverticular ligament, the gut, without undei- 
going any structural alteration, may*^ become so acutely bent at the point 
of origin of the abnormal band or process as to be occluded It has been « 
shown also that a free diverticle, when of good size, and coming off at 
about a right angle with the bowel^ may cause such a bending of the 
bowel when the pouch is so much distended as <to cause obstruction 
(see p. 809). 

D. Strangulation by normal structures abnormally attached.— 

^he vermiform appendix may become adherent to some point on the 
neighbouring peritoneum, ^^d so form a J)and or arch beneath which 
intestine may be strangulated. The process is very commonly adherent 
to the mesentery of the lower ileum. Less frequewtly it is adherent to 
the ileum itself, or to the caecum, or to the peritoneum about the right 
iliac fossa and margin of the pelvis. In one instance the appendix was 
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adherent to an enlarg^ ovary on the right side, and beneath the cord so 
foyned a loop of the ileum and a part of the ascending colon were con- 
stricted. f. , 

In some rare o^es the appendix has been described as wound in the 
form of a close spiral, dr of airing into which a loop of intestine has 
entered and has become strangulated. In other instances, equally 
ftncommon, the appendix is said to have tied itself into an actual knot of 
a character similar to those sometimes formed by the true diverticulum. 

By such a kpofc the bowel has been constricted. 

In several instances the Fallopian tube has become adherent to some 
paA of the neighbouring peritoneum, to that, for example, lining one of 
the iliac fossse ; and beneath the arcade so formed a portion of the small 
intestine has been strangulated. 

A few cases are reported where a loop of bowel has been strangulated 
iTeneath a band formed by a fixed portion of the Diesentery. In these 
examples some coils of the small intestine have become fixed at a distant 
spot. They may be involved in a large irreducible hernia, or may have 
hun" down yito the pelvis, and acquired adhesions when in that position. 
Uinfer such circlimstances the corresponding part of the mesentery may 
become tightly stretched across the posterior wall of the abdomen or the 
pelvic brim, and a bridge be thus formed, beneath which some of the 
’ lesser bowel may become strangulated. 

Instances have also been reported in which bowel has been found 
strangulated by bands formed by adherent appendices epiploicse, and in 
other examples by the pbdicle of an ovarian tumour. 

E. Strangulation through slits and apertures, including internal 

hernias. Through holes formed in the mesentery portions of intestine 

have frequently been strangulated. The holes are usually slit-like, and 
are most common in the mesentery of the lower ileum. In many cases 
these slits can be more or less distinctly traced to an injury ; m other 
cases there is every reason to believe that the abnormal aperture is con- 
genital The edges in these instances are smooth, rounded, and 
regular ; there is no history of injury, and no trace of any previous 
peritonitis. I have given an account of these congenital holes in my 
Hunterian LIctures on the Aruitomy of the Intestinal Canal ami 1 entonnm 

, in Man. The hole is usually placed near to the intestine. It varies in size. 

It may be no larger than, a sixpenny piece, or it may a mi severa 

finders • 

“Mr. Partridge has recorded a case in which a knuckle of ileum was 

Strangulated through a slit in the mesentery appen ix. 

Bowel may be snared in slits formed m the omentum. ^‘s 

may be of congenital origin, but many are undoubtedly due to mj y. 

Mr. HolmL records^ rparkable case, where a W ^ 

ileum was strangulated through a d fleX imd 

epiploica. The appendix in question belonged to the sigmoid flexure, and 

formed a fatty fibrous ring through which a loop had ^ 

I have opLted successfully upon a case in which repeated^attacks of 

VOL. Ill 


8o6 


SYSTEM OF MEDICINE 


strangulation were due to a snaring of the bowel in a slit in th^ sus- 
tentaculum lien is. , 

Bowel has been strangulated by the margins of a slit in the broad 
ligament, by a like gap in the suspensory ligament of the liver, and even 
by a slit in a broad membranous adhesion. 

Internal hernias . — The following brief account is abstracted from my 
article on this subject in The System of Surgeiij, vol. ii. 1896. 
symptoms, such as they are, are given in the account of each variety : — 

Varieties. — The following varieties come under the above heading — . 
((i) Diaphragmatic hernia; {h) Hernia into the fossa duodeno-jejuriali.s , 
(c) Hernia into tlie foramen of Winslow ; {d) Intersigmoid heriffa , 
{e) Perityphlitic hernia. 

(a) Diaphragmatic hernia. — In this lesion certain of the abdominal 
viscera, particularly the stomach, colon, and omentum, are tlirust through 
a hole or rent in the diaphragm into the thorax. Less often the 
herniated organs are the liver, spleen, and small intestine. The aperture 
in the diaphragm may bo due to injury or to congenital defect. The 
congenital defects are more common on the left side. [Vid^ art. ‘‘Dia 
phragmatic Hernia,” p. 577.] 

A diaphragmatic hernia may become strangulated. 

Symptoms. — The general symptoms of diaphragmatic hernia are pain, 
dyspnoea, inability to lie on the affected side, displacement of the heart 
and lung, distension of one side of the chest, and abnormal hyper-resonance 
and sinking in of the belly. To these may be added the phenomena of 
intestinal obstruction. 

The only treatment is by operation. 

(Ji) Hernia into the fossa duodeno-jejunalis. — Pathology. — This hernia 
is known by many names, of which the following are the chief : — lictro- 
peritoneal hernia, mcsocolic or mesenteric hernia, mesogastric hernia, 
duodenal hernia, and the hernia of Treitz. The fossa duodeno-jejullall^ 
is formed by a fold of peritoneum at the i)oint where the duodenum end^ 
in the jejunum. Out of 100 bodies examined I found this fossa 
^iti 48. I have figured it in my article on the peritoneum in Morris’s 
Treatise mi Anatomy, p. 1002. 

In this remarkable hernia the fossa in rpiestion become^ deeper, and 
accommodates more and more intestine. The upper jejunum enters first, 
and then the small intestine from above d>>wnwards. In a complete 
case, when the abdomen is opened, nothing of the alimentary canal save 
the stomach, duodenum, and colon are to be seen. The whole of the small 
intestine is lost to view in an enormous sac which is placed behind the 
posterior parietal peritoneum. The duodenum can be seen to enter the 
sac and the end of the ileum to leave it. The sac usually extends down- 
wards on the left side, and miy reach the promontory of the sacrum. Il- 
lies the retro-peritoneal tissue. The caecum and ascending colon have 
their normal positions, but the transverse and descending parts of the 
colon are stretched over and displaced by the sac. In its upper part the 
sac may reach to the spleen. 



INTESTINAL OBSTRUCTION 


807 


Tfhe orifice of the sac is usually to the left of the spine and near the 
ending of the duodenum. It may be displaced to the riujlit iliac region. 

The sac, as already stated, may contain the whole of tlic small 
intestine, except the duodenum. On the other hand, it may contain a few 
feet of the jejunum only. As 9, rule these hernias are large. Strangula- 
tion, when it occurs, is always broiiglit about by the neck or orifice of the 

Symptoms. — About seventy examples of this hernia have been 
recorded. It is more common in men than in women in the proportion 
of three to one. It has been met with at all ages, but is most common 
l)(‘^veen twenty-five and thirty-five. 

In many of the cases the hernia was discoA^ered post-moitem, and 
there was no evidence that it had given much if any trouble during life ; 
in other instances the patients were the subjects of continual dyspepsia, 
a)nstant colic Avith constipation and occasional vomiting, and much 
flatulent distension of the abdomen. In some a cyst-like swelling, resonant 
or partly resonant on percussion, Avas noticed to the left of the umbilicus, 
in a third s^ics of cases the symptoms Avere those of chronic intestinal 
obstruction, witTi constipation, colic, and vomiting. A dull, soft, Avell- 
defined tumour Avas now and then noted in the left side of the alidomen. 
In the region oi*the right colon the abdomeij Avas retracted. In a fourth 
series of cases there Avas acute strangulation, death ensuing in fiom 


two to eighteen days. i i • vr 

I am not aware that this hernia has ever been diagnosed during life, 
or that any operation performed upon a subject of it has been successful. 

(c) Hernia into "the foramen of Winslow.— The hernia takes place 
through the forarrfen of Winslow, the protruded viscera entering the lesser 
s[jp of the peritoneum’ behind the stomach. Eight cases at least have 

been recorded. ^ , rpi „ 

It is mot with in adults, and in men more often than in women. Ihe 
part of the bowel involved is usually a part of the colon. It is rare foi 
any large part of the small intestine to enter into the hernia. In some 
instances the rupture Avas discovered post-mortem, and nothing Avas knoAvn 
of the clinical history. In most of the other eases the sympton^s wue 
those of acute strangulation. I have reported a ease 
twenty-six. The symptoms Averc acute. I performed 
discovered the cajcum, asceirtliii}; colon, and part o t e i ® 
by the margins of the foramen. All attempts at 

at the autopsy I was Unable to reduce the bowel until I bad divided the 

bepatic artery, portal vein and peritoneum is often 

(d) Intersigmoid hernia.— A fossa I I of 

found in the sigmoid mesocolon. \ J over the 

mesocolon, and is produced Sp the sigmoid Ar sty- j fossa, 

hitnrealion ot the iliac "r AteS. mrS"e “ 

‘""ffsmi formed by th. gradual distension of the pouch muy be small , 
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but in one case it was as large as an adult head, and contained two-thirds 
of the small infestine. Three cases have been recorded, two in women 
and one in a man ; the ages were respectively fifty-seven, sixty-three, and 
sixty-five. In two cases the symptoms were acute and rapidly fatal. In 
the other case there were chronic bowej troubles, colic, vomiting, con- 
stipation, thirst, frequent micturition, and pain and swelling in the left 
iliac fossa. This case ended acutely. 

Treatment by laparotomy is the only measure available. 

{e) Pericsecal hernia. — Certain fossae are met with about .the caecum, 
they are formed from the peritoneum, and the two chief are the superior 
and the inferior ileo-caecal. 

Hernias have occurred in one or other of these pouches. 

The sac is usually small, and passes upwards behind the caecum and 
ascending colon. Usually it has contained coils of the lower ileum. 

Some twelve examples have been recorded. In four the hernia was 
discovered after death, and the bowel found free from any strangula- 
tion. In the other eight cases the patients died with symptoms of 
more or less acute strangulation in the course of a few days. In most 
of these instances the onset was sudden ; in a few there* had been long- 
existing intestinal uneasiness. The proportion of males to females Avas 
as four to one, and the ages ranged from twenty-five to fbrty-five. 

An early laparotomy represents the only measure of treatment. 

F. Anomalous forms of obstruction due to isolated bands and to 
adhesions. — Under this heading maj^ be grouped a series of cases, all 
more or less infrequent, in which an obstruction' has been brought about 
by means of an adherent diverticulum, or by an isolated band, or by 
more extensive adhesions, but where the mechanism Of the occlusion is 
unlike that involved in the cases already describeci. 

These cases are united by a common pathological bond, though clinically 
they present conspicuous differences. 

It will be convenient, as the examples are exceptional, to discuss the 
symptoms and the pathology together. 

These anomalous cases may be classified under the folloAving 
headings : — 

(a) Strangulation over a band. 

(d) Occlusion brought about by acute kinking due to traction upon 
an isolated band or an adherent diverticulum. 

(c) Occlusion effected by adhesidns which retain the bowel in a bent 

position. 

(d) Obstruction by means of adhesions which compress the gut. 

(e) Obstruction by the matting together of several coils of intestine. 

(/) Narrowing of the bowel from shrinking of the mesentery after 

inflammation. * 

r 

(a) Strangulation over a band. — If several coils ^f a thin india-rubber 
pipe, through which water was flowing, were thrown over a tightly- 
drawn wire, the lumen of the tube would become more or less completely 
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occluaed at the spots of crossing the wire. It is conceivable that 
a similar consequence may arise in the abdomen when a lono- loop 
of intestine is thrown across a more or less rigid band. Here the 
weight of the dep0ndent loop would act as a compressing agent, and the 
interference with the circulation in the mesenteric vessels would induce 
an engorgement of the involved bowel and some Vneteorism. It is diffi- 
cslt, however, to understand how such a form of obstruction could occur 
in the living subject without some arrangement of parts which would 
permit the dependent coils to retain their position. In two recorded 
instances an extensive loop of the lower ileum had passed through a largo 
hole in the omentum ; the loops were black with congestion, and were 
hanging down into the pelvis. In one case the coil was fixed in this 
position by recent adhesions. In neither of the cases was the obstruction 
^ccted by the aperture itself, the gut being very readily withdrawn at 
the autopsy. As the recorder of one of the cases (Dr. Fagge) observes, 
the strangulation was not due to the narrowness of the aperture, but to 
the hanging of the gut over its lower edge. In both cases the symptoms 
appeared suddejjily; in both acute peritonitis was found at the post- 
mortem j in both the patient lived five days. In another case a diverti- 
culum passed to be attached to the umbilicus, and over it two loops of 
the ileum, blaclc with congestion, were suspended. They were found 
twisted upon themselves, and it is impossible to say which was the 
primary and more essential phenomenon, the volvulus or the hanging of 
the gut over the cord. , The symptoms appeared suddenly, acute peri- 
tonitis set in on the sixth day, and the patient died on the ninth. 

The symptoms, lakcn generally, do not differ from those of acute 
intestinal obstruction, fis illustrated by strangulation by a band. 

• {b) Occlusion by acute kinking due to traction. — In these cases a band 
attached to the bowel so drags upon its point of attachment that the gut 
becomes acutely bent at this spot, and is ultimately occluded by a process 
akin to the kinking that may close an india-rubber tube. This condition 
is usually met with in the case of a diverticulum or diverticular ligament 
attached to the umbilicus ; or in instances where an isolated adhesion is 
connected wi^h the ileum on the one hand and some more fixed and 
distant point on the other. 

Dr. Eeignier has shown that it is possible for an unattached 
diverticle to cause obstruction by kinking, if the process become much 
distended. In the body of an infant he found a free diverticle 7 
centimetres long ] on Injecting water into the gut above the process, he 
found that when the pressure was moderate the diverticle simply became 
filled and that the fluid passed readily by it; when, however, the 
pressure was much increased the process dilated enormously, and so 
pressed upon the gut below it* point of origin as to bend the intestine 
transversely and finally to occlude its lumen. He gives a case in •the 
person of a man, ageQ twenty-two, which illustrates this experiment m 
practice. This patient died after exhibiting for ten days the symptoms 
of acute intestinal obstruction. The autopsy showed a free diverticulum, 
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much dilated by liquid faeces, which had bent the gut from which it aroso 
so acutely that the lumen of the intestine was quite closed. On lifti?i(r 
the diverticle and gently pressing it the obstruction was at once overcome. 

So far as can be judged from the few cases jyiblished, the symptoms 
due to kinking of tlie bowel are practically identical with those due to 
strangulation under a band. 

(c) Occlusions by adhesions which retain the bowel in a bent position!* 
— In these cases, which concern both the large and the small intestine, the 
gut is found to have become adherent to some fixed point in such a way 
that a more or less acute bend is produced. The site of the adhe.^ii 
is on tlie abdominal or pelvic parietes or the pelvic viscera. It may 
be on the liver. The usual cjiuse of the adhesion is either pelvic peri- 
tonitis or hernia. 

In the case of rupture the part of the bowel adherent is the sarn^? 
that occupied the hernia. The condition is met with, therefore, only 
after enteroceles, and only after such as have been strangulated or 
inflamed. The bowel, presenting in any case some inflammation of its 
serous coat, is reduced into the abdomen, and, instead o{ rdhiaining free 
in that cavity, contracts adhesions with some other part of the peritoneum 
In every case of this kind, so far as I am aware, the adhesion of the 
bowel has been to the parietes in the vicinity of the hernial orifice. 

The bowel, having been recently herniated, usually acquires an 
adhesion in a bent position, and Avhcii so fixed often leads to further 
intestinal troubles in cases where strangulated ry' inflamed hernias have 
been successfully reduced. The involved gut is usually adherent at one 
isolated spot only, amLa single and simple angular bend is thus produced. 
This is the condition met with in those cases that cfepend on hernia. 
In other instances the attachment may be more extensive, as in a case 
Dr. Fagge’s, where one foot of the lower ileum was found adherent to 
the anterior abdominal parietes as a result of omental sarcoma. More- 
over, the bends formed in the bowel ma}^ be by no means simple. There 
may be several angular bends, the loops being adherent at more points 
than one, and made to assume the outline of tlie letter N. This arrange 
ment may be still further complicated by the matting together of the 
three bars of the intestinal N, whereby the false j^osition is perpetuated. 
In one case where N-like bends were produced only 4 inches of bowel 
were involved, so that the angles formed were very acute and abrupt. 

A few examples may be given to* illustrate the varieties assumed by 
this form of intestinal obstruction. The convexity of the ascending 
colon may become adherent to the ovary, and the gut may be so narrowed 
at the beixi as barely to admit a crow-quill. The transverse colon may 
become adherent to the fundus uteri. The rectum may attach itself to a 
cancerous ovary, and present in consequence a very angular bend. 
sigiioid flexure may adhere to a uterus the seat of malignant disease, 
and present so abrupt a bend that fatal obstruction with symptoms like 
those of a volvulus may ensue. 

The interval that may intervene between the formation of the ad- 
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licsion and the occurrence of symptoms of intestinal obstruction varies 
(ri^atly. Evidences of obstruction may appear within a few days of the 
original lesion, but in the great majority of cases the intestinal symptoms 
Jo not make their appe^irance until months after the initial peritonitis : 
sometimes years have elapsed* between the causative inflammation and 
the symptoms of obstruction, such examples bding most usual in the 
lar^e intestine. Many of the patients have been the victims of chronic 
constipation for years before the final occlusion occiuTcd. Adhesions of 
the same character as those now under consideration have been mot with 
in Jhe necropsies of patients w^io during life presented no marked intestinal 
symptoms. 

The mechanism of the obstruction m these cases varies, and may be 
conveniently considered in three categories, taken in order of severity ; — 
(a) The gut at the adherent point may become so bent that occlusion 
by kinking is produced. The symptoms induced are severe and sudden 

in tlieir onset. ■ x • n 4. 

(|8) The bowel (a portion ahvays of the small intestine) is adherent 

over a smaW jjrea, and symptoms of obstruction follosv from certain 
effects of traction without conspicuous occlusion of the lumen of the 
tube. It is certain that, so far as the lesser bowel is concerned, mere 
adhesion over a limited area tends to cause an impediment to the 
passage of matter. The gut at the adherent spot cannot exercise its 
peristaltic function; it becomes a more or loss inert segment m an 
active tube. If a little ^acute mischief be excited about the seat of the 
adhesions, symptoms of an acute or subacute charactei may arise, the 

exact pathogenesis of which is obscure. , 1*1 

(y) The adhe?cnt bowel may offer a more or less definite mechanical 

obstacle to the passage of its contents. A i)art of the colon may present 
so sharp and rigid a bend as to give to the involved intestine the proper- 
ties of a stricture. In other instances the bowel, and particulaily 
lesser bowel, is adherent over a wide area, and the ineic iner ness o ' 
attached portion constitutes an obstruction, riiis is we seen m 
cases where the bowel is adherent in a contorted position, or ^hen seveial 
inches of it are blended in a straight line wit i t le pane es. / 

bowel above the diseased part has not only to pass i s own 
along, but has to force them also through the iner and ^^her^ ebmenh 

The longer this segment thS more marked the o s rue ion. peristaltic 
bound down, the involved gut mush be practically incapable of peristaltic 

““"symptoms associated with this form of obstruction ^ 

show great variation. They may assume an acu e, ‘ situate in the 
chronic aspect, and may differ somewhat, as the occ us sudden 

large or the small intestine. K the obsftuction 

closure of the gut by kinking at the already bent and adherent parr, 
the symptoms may bb of a very acute character. .pppection with the 

, iW conditiJ .pp»-. to <»ur "“J rdcnticl 

Sigmoid flexure or rectum, and the manifestations proauce 
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with volvulus of the former segment of the bowel, and cannot be* dis- 
tinguished from it. 

The symptoms may be subacute, as in a case reported by M. Cossy 
where the sigmoid flexure was adherent to a can^.erous ovary. Here the 
final attack lasted some eight or nine days, «.nd was marked by paroxysmal 
pain with visible peristalsis, by slight non-stercoraceous vomiting, and by 
constipation relieved by an occasional stool. In other instances the 
manifestations may be quite chronic, and may resemble in all points 
those due to stricture of the rectum. 

When the small intestine is involved there may be acute symptoms 
from sudden kinking. In most of the examples there were evidences of 
incomplete obstruction ; and constipation alternated with an occa- 
sional motion. In some of the less acute cases the patient, when not 
absolutely constipated, passed many scanty and very liquid stools. Thg 
vomiting is not severe at first, and occurs at long intervals. The abdo- 
minal pain is paroxysmal. There is a dragging pain about the part to 
which the gut is adherent. There is not much distension of the abdo- 
men. In the chronic cases the movements of the intestinal coils are 
visible. 

(d^ Obstruction by means of adhesions which compress the gut. — 
Peritoneal adhesions, when Javourably placed, may undergo considerable 
contraction. When placed upon the bowel these false membranes may 
by their shrinking so compress the intestine as seriously to narrow its 
lumen. Experience demonstrates a fact that migjit have been anticipated, 
namely, that this form of constriction is most usually met with about the 
most fixed segments of the intestine, that is to say, about the ascending 
and descending colon, and the hepatic and splenic flexuVes. 

The extent to which the bowel is narrowed in these cases is oft(iii 
considerable. In some the affected colon would barely admit the tip of 
the little finger ; in others it would only admit a crow-quill. 

I have found but few examples of this form of obstruction in the small 
intestine. In every instance there has been some complication in the 
case. The affected bowel is always adherent to the parietes or to the 
pelvic viscera. 

As regards the symptoms incident to this variety of obstruction, it 
can only be said that they more or less completely resemble those due to 
stricture of the bowel. In the case of the iolon this assertion may be 
made without reservation j in the case of the small intestine the mani- 
festations of the disease appear more rapidly than is Visual in stricture, the 
permanent stenosis being complicated by the effects of angular bending. 

(e) Oltstruction by the matting together of intestinal coils. — The many 
cases that can be classed under this category present a protean aspect. 

(a) The small intestine. — -‘The coils of tho lesser bowel may be matted 
together in many different ways. In one set of cases a small segment of 
the gut is so adherent as to form a permanent a^id unchanging loop- 
This loop may be open, that is, the gut may only be adherent at the extrenii' 
ties of the loop, or it may be closed, that is, the coil of gut involved is 
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adher’ent throughout In another set of cases, many coils, involving 
often a considerable tract of the intestine, are matted together so as to 
form more or less complicated masses. In both instances the involved 
coils are usually quite free from adhesions to the parietes or to other 
viscera. • 


Many of the cases in which a permanent loop has been produced are 
the results of hernia ; others depend upon an ulcer of the bowel which has 
nearly perforated, or upon mesenteric gland disease. The two limbs of 
the loop may communicate with one another— at the neck of the loop— 
by means of a fistulous opening. 

The matting together of numerous coils is very often the outcome of 
tuberculous peritonitis, or of the peritonitis following operation, disease 
of the pelvic organs, or perityphlitis. 

^ The adherent coils usually form a round mass which may be almost 
as distinct as a tumour, and which compares conspicuously with the unin- 
volved and normal bowel. The matted intestine may be adherent to 
the parietes also, or it may be quite free. Sometimes the matting is 
brought aboMt J)y a multitude of isolated adhesions. In other cases the 
coils are enveloped in fine membranous adhesions, so that they may 
appear as if enclosed in a bag of tough tissue paper. Some of the coils 
in the mass maj^ be of normal lumen, others may be dilated, and many 
may be compressed ; they are commonly strangely distorted. When 
obstruction has been caused the bowel entering the mass will be dilated, 
while that leaving it wiU be more or less shrunken. The length of gut 
involved varies from a few inches to several feet. 


The symptoms are in the main identical with those associated 
with stricture of**thc ^mall intestine. The onset is gradual, the pro- 
gli^ss of the malady is irregular, severe periodic attacks are common, 
and an acute termination to the case is not unusual. Constipation is 
partial, and often alternates wdth a copious diarrhoea. The vomiting is 
usually slight, irregular in occurrence, and uncertain in duration. During 
an exacerbation of the symptoms, and especially during a final acute 
attack, it may become stercoraceous. The pain, such as it is, is paroxysmal, 
decreasing as the case advances. Early in the case there may bo an 
attack of coficky pain not more frequently than once or twice a week. 
Towards its termination the paroxysms may come on at intervals of a 
few minutes. The patient ‘Usually emaciates, and the movements of the 
distended and hypertrophied coils intestine above the obstruction are, 
3-8 a rule, evident thrftugh the parietes. There is little or no distension 
of the abdomen unless an acute form of obstruction supervene, and even 
Ju such a case the meteorism is usually by no means excessive. In two 
or three instances the mass of adherent bowel has been detected, as aji 
ill-defined tumour, through the abdominal parietes. The duration of the 
case may be reckoned in months rather than in weeks. • 

(^) The large infliestine. — The colon being a more or less fixed part 
<^f the bowel, it follows that it is not susceptible of quite the same morbid 
conditions as have just been described in association with the lesser boweL 
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As a result of distension, however, parts of the colon may become gfeatly 
elongated, and the abnormal coils thus formed may become matted to- 
gether by adhesions. 

I can find no case where the descending colop, the most fixed part of 
this bowel, is stated to have altered its position to any conspicuous extent 
as a result of distension. In one instance a dilated ascending colon 
appears to have become so curved that its convexity was adheienf 
to the ovary. The sigmoid flexure when distended is apt to stretch 
towards the right iliac region, and then to mount up into the right 
hypochondriac region. The two limbs of the dilated loop may be 
found matted together, or the summit of the loop may be femnd 
adherent to the ciecum, to the peritoneum in the right iliac or hypo- 
chondriac regions, or even to the under surface of the liver. The trans- 
verse colon undergoes a peculiar and common change when much distendey. 
Its central point tends to pass downwards towards the i)clvis, so as to 
produce a V or U-shaped bend. The apex of the V or the bend of the U 
may become adherent to the mesentery, or to the peritoneum in the 
pelvis, or to a pelvic viscus such as the fundus of the ut^nisi One limb 
of the V may become adherent to the whole length of the ascending 
colon and so produce a “ double-barrelled ascending colon,” or the other 
limb may attach itself to thp descending colon in a like fashion and pro- 
duce a similar appearance on the left side. In many cases this deformity 
of the colon has been the result of chronic obstruction in the lower pait 
of the bowel, such as a stricture of the sigmoid flexure or rectum, or a 
fiecal accumulation. 

There are cases Avhere one limb of the bent colic arch is found adherent 
to the ascending or descending colon for its entifp length, but where no 
obstruction of any kind is found in the gut below the distorted segme^|t 
I am disposed to believe that such cases depend upon ulceration of the 
colon. The ulceration leads to peritonitis, distension and distortion 
of the transverse colon may follow, and then a part of the altered 
arch may become adherent to the inflamed serous coat of the ulcerated 
bowel. 

No abdominal symptoms may be excited by these conditions of the 
colon, although there is usually some evidence of chronic constipation. 
The matting of the sigmoid flexure in the way described is very apt to * 
lead to volvulus of that part ; and in the' case of the deformed and 
adherent colic arch more or less acute obstruction may supervene from 
occlusion by kinking. 

On the other hand, the clinical phenomena may be those of stricture 
of the colon of a not too prominent grade. 

„ (/) Narrowing of the bowel from shrinking of the mesentery after 

inflammation. — When the mesentery has «been extensively inflamed it 
may subsequently undergo such marked contraction as greatly to narrow 
the bowel to which it is attached. In such cases Uie involved coils are 
often found bound down to the spine by the shortened mesentery and 
much shrunken. This is very often the result of mesenteric gland disease. 
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1 refer to four well-marked examples of this form of contraction, 

all'in young patients. ’ 

The symptoms which arise in these cases are practically identical with 
those of stricture of the gmall intestine, or with those of matting together 
of many coils of the bowel. It would appear from cases that the evidences 
of obstruction may extend over years ; for example, for four years in one 
ci#se. and for two in another. 


II. Volvulus.— Under the general name “volvulus” are included 
two distinct TOodcs of obstruction. In one the bowel is so twisted about 
its mesenteric axis that it becomes occluded; in the other form two 
suitable coils of intestine are so intertwined or knotted together as also to 
ciliise an obstruction in their canals. 

The subject may be most conveniently considered under the followintj- 
Iliads: — (A) Volvulus of the sigmoid flexure. (B) Volvulus of the 
ascending colon and cicciim. (C) Volvulus of the small intestine. 

A. / olvulus of the .sigmoid jlexure . — This part of the bowel may be 
occluded by either of the two methods just named : (a) It may be twisted 
upon its meiocglic axis; (h) it may be intertwined with a suitable coil 
of small intestine. 

(f() The bowel is twisted about its mesocolic axis. — This is the most 
usual form of volvulus, and may, indeed, be §aid to be the only form that 
is at all common. If all the cases of volvulus of the intestine be con- 
sidered collectively, it will be found tliat of the number about four- 
fifths are instances of Jwist of the sigmoid flexure about its mesocolic 
axis. 


The arrangement* of the gut iiece.ssary for the production of a volvulus 
IS the following Thg loop must be of considerable length, and the 
iiT^socolon must be long and very narrow at its jiarietal attachment, so 
that the two ends of the loop are brought as close together as possible. 
The outline of such a loop is that of a capital omega. 

This arrangement of the parts may be congenital, although such a 
circumstance must be uncommon since volvulus of the sigmoid flexure is 
extremely rare in the young. It may be brought about by peritoneal 
adhesions, cs^iecially b}^ such as have been formed after great distension 
<^>f the bowel. It may be readily produced by inflammatory conditions in 
tne mesocolon leading to cicatrici.al contraction. 

The commonest cause, Ifowever, without doubt is chronic constipation, 
hi this condition the flexure is more or less constantly distended, its 
avails become partly* paralysed by the distension, and, becoming filled 
With faical matter and flatus, it hangs down into the pelvis an inert 
heavy mass. So placed it must drag upon its mesocolon, and^while the 
position, on the one hand, tends to elongate that membrane, it appear^, 
^>11 the other, to approximates the two ends bf the loop. I he deformity 
produced may possibly be rendered permanent by some local peritonitis. 

When the loop 'ft in this condition it is easy to understand that a 
twisting of it upon its axis may be brought about, and, if a heavy loop 
blocked with faeces is concerned, the position of the body may become a 
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factor in the causation of the twist: lastly, distension of the howel 
alone has great influence both in producing and maintaining a volvulug. 

According to Potain there are two kinds of twist : in one the 
superior part of the loop is carried from abov/? downwards, and from 
behind forwards, in front of the lower half of the loop, so that the end 
of the descending colon is brought in contact with and in front of the 
commencement of the rectum (“ type rectum en arri^re ”) ; in the secomi 
form the superior part of the coil is carried from above downwards, and 
from before backwards, behind the lower segment of the loop, so that 
the end of the descending colon is brought in contact with and behind 
the commencement of the rectum (“ type rectum en avant ”). Of these 
two varieties the former is by far the more common. The twist may 
extend through an arc of 180° to 360°, or the bowel may be twisted 
twice or even three times about its mesocolic axis. Since at the root yf 
the flexure the two ends of the loop are nearly parallel to the mesen- 
teric axis, it follows that when the latter is twisted the former also 
must be twisted upon their own axes. 

When once formed the volvulus soon becomes permanent, the heavy 
and distended loop being without power to straighten itself. Its wall 
becomes engorged with blood, and meteorism follows this interference 
with the circulation. The ^ore the bowel becomes disiended the more 
fixed is the volvulus. If the gas bo let out the bowel can become un- 
twisted, but if the distension be allowed to recur the volvulus forms 
again. ^ 

At the necropsy in fatal cases the sigmoid flexure is found enormously 
distended \ it seems to occupy the whole abdominal' cavity. In cases of 
slight distension the loop reaches to the umbilicus ^ it becomes more 
distended it tends to move towards the right hypochondriac region;, it 
then lies in front of the stomach, and ultimately reaches the liver. In 
severe cases the diaphragm is much pressed upon, and may be pushed up 
to within 16 cm. (6| inches) of the clavicle, or even up to the level of 
the third or fourth rib. 

The twisted coil is congested more or less intensely. In colour it 
may present any depth between a dark red and black. Its walls are 
often much thickened by infiltration, and are softened and friable. The 
serous coat is very commonly found to exhibit a rent, or even several 
rents ; these may be extensive and may Involve the muscular coat 
also, whilst the mucous membrane escapes. The walls of the flexure 
may become gangrenous in patches. I find that peWoration has occurred 
only twice in twenty cases I have collected. Peritonitis is very common ; 
it appears^ early, and begins on the twisted loop. 

, (6) The bowel is intertwined with a suitable coil of small intes- 

tine. — In these cases the ^gmoid flexure^ must have the anatomical 
arrangement described in the preceding paragraph, that is, it must form 
a long, free loop with a narrow pedicle. The lo6p of small intestine 
should possess also an unnatural mobility, and should have an unduly 
long and narrow mesenteric pedicle. In cases where two such coils 
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have *136001116 intertwined, it is found that the loop of the lesser bow*el 
varies in length from 4 to 21 inches, while that of the sigmoid 
hexiire measures from 12 to 40 inches (Leichtenstern). The usual 
mode of intertwining is^as follows : The loop of small intestine falls in 
front of or across the pedicle qf the sigmoid flexure ; the flexure then 
winds itself around the axis formed by the -lesser coil, it passes 
• yards in front of the loop of small intestine, and then moves back- 
wards and downwards, so that its free end passes behind the pedicles of 
the two coils. * In this way the abnormal sigmoid flexure forms a com- 
T)lete turn around the coil of lesser intestine. Both segments of the 
L\^l become strangulated, but the occlusion will be most severe in the 
axial loop. Other methods of intertwining may occur. Strangulation 

is always severe. r 1 1, i 

The symptoms are those of acute strangulation of the bowel 

iJiarrhoea often marks the early stage of the attack. The course is very 
rapid. Out of twenty-one recorded cases only one patient lived until 
the sixth day, all the rest died within twenty-four or forty-eight 


hours. • ^ 1 • • 

B. Folvulus of th 6 ascending colon and ccecum. — y olvulus occurring in 

this part of the intestine may assume a variety of aspects, and, in any 
case, is apt to adopt a very complicated arrangement. 

It may be considered under three categories : {a) A twist of the 
ascending colon around its own axis ; {h) Twists brought about by an 
abnormal loop formed bv the ascending colon and cjccum, with a long 
and distinct mesocolon^ (c) Twists of the ciecum “upon itself, or 

about its own axis. • , , . i 4-v,^ 

(a) Occlusion <f tlie bowel may be brought about by a twist of the 

ascending colon around its own vertical axis. t wou appear 
condition may be, found in a colon that presents no anatomical abnormali- 

ties. It is extremely rare. p ■ , 

(&) The csecum and ascending colon, as a result of P 

ment, may be perfectly free in the abdomen and be “ 

extensive mesocolon continuous with, and as ex ensive as. Lectures 

I have given an account of this condition m my Hui^enan Lectures 
on the Amtofky of the Pentoneum ami Inkstiml Caml 5 '“- .. j 

The free coil of colon may be twisted about its 
or it may form an axis arouftd which a suitoble coil of the lesser bowel 

may be twisted, just as in the case of the sigmoi , flexure but 

The symptoms resemble those of volvulus of the mgmoid flexure, nut 
the phenomena, on the whole, are less acute; the distension is less, 
the trouble is more or less evidently on the rig m j escribed aa 

(0 la tU. variety of v.lvulua "X”,! “ omo" tSTth? 
“bent upon” itself or twisted, upon itse . 

eiccum is bent in a plane at right of the ascending 

is that the lower parl^of the caput coli is fou annendix becomes 

uppermost. At the angle of the bend there is, oi c 
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across the bowel, and by the bending in of the mucous membrane d’t this 
crease the lumen of the gut is occluded. , 

In the other variety the caecum is twisted round its own long or 
vertical axis, so that its relations to the ascendmg colon are practically 
undisturbed. • 

In all these form* of volvulus of the caecum the gut is imperfectly 
developed. The colon on the right side is still possessed of an oxteyi* 
sive mesocolon, and the caecum is often undescended or is found about 
the centre of the abdomen. 

The symptoms of volvulus of the caecum vary greatly, and present 
almost every phase between acute obstruction of the colon on the^one 
hand, and partial or even chronic obstruction on the other. Diarrluca 
has been noted at the outset of the acute cases. Peritonitis is common. 
The distension of the bowel may be excessive, and the caecum may be 
come perforated. * 

C. Volvulus of the boiall intestine . — Twists of this part of the bowel 
may be considered under two categories. In one a loop of the small 
intestine is twisted about its own mesenteric axis, in the other a suitable 
coil or loop of the bowel is engaged in a volvulus with another suitable 
coil. 

{(() A volvulus of the sipall intestine about its meseif ceric axis. — The 
condition of the intestine which favours twisting is identical with that 
which predisposes to volvulus of the sigmoid flexure. A certain part of the 
bowel has an unduly long mesenteiy, whereby it becomes, to some extent, 
separated from the remainder of the intestine. The two ends of the coil 
so individualised are brought more or less together, so that a possil)le 
pedicle is formed about which the gut may be t^wistd^l. This condition 
of parts may be found in a loop of ileum that 'has long been herniated 
and then reduced. The approximation of the two ends of a coil may he 
brought about by mesenteric peritonitis, due to glandular disease oi- to 
other causes. The twist is usually from left to right, and, as a rule, 
represents one complete turn. Fatal obstruction, however, may follo^' 
in instances where the bowel has described but half a turn. 

The part of the bowel involved is usually the lower ileum. The 
symptoms vary considerably. The attack may be indistinguishable from 
a strangulation by a band, and may end fatally in from thirty-six hours « 
to nine days. On the other hand, the patiertt may exhibit for weeks the 
phenomena of a partial obstruction erf* the lesser bowel, or his illness uia} 
be marked by repeated abrupt attacks of acute obstruction from which 
he repeatedly recovers. 

A su^Men onset is usual. Diarrhoea is not met with — at any rate Avas 
not a feature in the few recorded cases. 

{h) Two suitable coils df small intesti,ne are twisted together— the 
one" serving as an axis about which the other is wound. The suitability 
consists in the involved loop being possessed of a Icl^ig and narrow niebem 
tery, or of the loop that forms the axis being fixed by its extremity to 
some point on the parietes. This form of volvulus is very rare. It a' 
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cjfr that the symptoms to which it gives rise are of an acute character, 

< is often seen in like forms of volvulus where two coils of bowel are 
involved, one coil being composed of small intestine. ’ It may be remarked 
tint not a few cases recorded as volvidus of the small intestine in no way 
merit this description. 

Ill Intussusception. — By the term “ intussusception ” is under- 
f^pod the prolapse of one part of the intestine into the lumen of an 
immediately adjoining part. 

If an intussusception be viewed in vertical section, it will bo seen 
to consist of six layers of intestine, three on each side of the central 
canfl all more or less parallel to one another. It will be noticed also 
that the arrangement of the layers is such that mucous membrane lies 
11/ contact with mucous membrane, and peritoneum with peritoneum. 
On horizontal section the invagiriated mass will show three concentric 
xincfQ of bowel with, of course, the same mutual relations of the mucous 
‘ind serous surfaces. The outermost of the three layers is known as the 
intnssuscipiens, the sheath or the receiving layer. The innermost cylinder 
is known as l^e entering layer, and the middle one as the rctm-ning layer- 
Taken together, 'these two layers form the intussusceptum. The “neck 
of the intussusception is at its upper part, where the returning layer 
loins the sheath.* The ridge formed hy the junction ot these two layer.s 
"Is known as “le bourrolet.” The “apex” of the intussusception is at 
the lower part of the intussusceptum, where the entering and returning 

mw/iV.s-.-?-Invaginatioiis may occur at any part of the 
intestine from the duodenum to the rectum. They may bo J 

divided into three^classes ; («) the enteric; (/») the co he 01 1 total am 
(,),the intussusceptions* which involve the ileo-cmcal segment of the 

Enteric invaginations may occur in any part of 
They are most common in the lower jejunum and then m 

It would appear that jejunal »'tussusceptions bear to liac in^ 

ceptions the proportion of about four to one. thin from 

the small intestine are usually short, and do not involve more tj>. » 
three to ten ihehes of the bowel on an average. Most of the mtussus 

. ceptions of the dying” are enteric. varieties The a.sccnding 

(b) Colic intussusceptioifc present many into the 

colon may be invaginated into the.transvcis , . , They 

descending, and the descending colon i*' “ ° » narts of the colon, 

are most frequently met with in the two it hapjiens that 

Owing to the comparative ^ int[eed taken as a whole, 

these intussusceptions are usually sho , . ^ sniallest of the 

Ikoylom whict in “"rgU. ol thin 

.«rie» When the tectum » mvol^J ™ mnet 

i«t«Btin. iei„v,tgin.tei into the lo«t pert S„eh .« n„t be 

Of necessity be short, since in the most extreme cases y 
limited by the length of the rectum itse 
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(c) The intussusceptions that occur in the ileo-caecal region imy be 
divided into two main classes, the ileo-caecal and the ileo-colic. 

The ileo-caecal form is the commonest variety of invagination, while 
the ileo-colic is the most rare. In tjie former the ileum and caecum pass 
into the colon preceded by the ileo-caecal .valve. * The internal cylinder is 
formed of the termination of the ileum ; the external cylinder or sheath 
is formed by the colon alone, while the apex of the intussusception fe 
represented by the ileo-caecal valve. This form may attain great size, 
and not infrequently the valve traverses the whole length of the large 
intestine, and ultimately presents itself at the anus, or oven protrudes 
through the sphincter. 

In the ileo-colic variety the termination of the ileum is prolapsed 
through the ileo-caecal valve ; the valve and the caecum remaining for a 
time at least in their normal situations. The apex of the intussusceptum 
must always be foniied by some portion of the terminal part of tRe 
ileum. This intussusception* is commonly associated with some secondary 
invagination of the caecum and colon itself. 

lidaiim frequency of the various forms. — According to Jieichtenstern, 
the different anatomicaJ varieties are thus distributed in* 100 cases: ilco- 
caecal, 44 per cent; enteric, 30 per cent; colic (including rectal), 18 per 
cent ; and ileo-colic, 8 per cent. 

The mode of growth of the intussusception. — In all the forms, with 
the exception of the ileo-colic, the method of increase is as follows : vdieii 
an intussusception increases in length after a piece of bowel has been 
primarily invaginated, the increase is at the expfense not of the entering 
layer but of the external or receiving layer. For example, let it 1)6 
supposed that a portion of the termination of the jejui*um is invaginated 
into the ileum ; if now the mass increase in length, it will do so solely 
at the expense of the ileum ; no more of the jejunum will actively enter 
into the intussusception, so that no matter what segment of gut formed 
the original apex of the intussusception, that apex will remain the same 
even if the invagination double or treble its original length. In the 
ileo-caecal variety the caecum is turned into the ascending colon, and the 
valve forms the apex of the intussusception. As the invagination 
increases, the ascending colon becomes inverted, then the transverse and 
descending colon, until at length, when the sigmoid flexure is reached, , 
no trace of the ascending nor probably of the transverse colon will be 
left ; but the valve will still form the tip of the intussusception. 

In the ileo-colic variety the method whereby the intussusception 
increases is, in the first instance at least, somewhat different. A portion 
of the terminal ileum is protruded through the ileo-caecal valve, and the 
invagination may increase for some time solely by the prolapse of inore 
and more ileum, the sheath remaining perfectly unchanged. This is 
exactly the opposite to Avhat happens in other intussusceptions. Sooner 
or later, however, no more ileum can become prokpsed. The part pro- 
truded may become fixed by adhesions ; or from congestion or distension 
of the ileum the valve may offer a rigid resistance to any further invasion 
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of th% colon. In such a case, if the T ^ 

i„« it must do .0 by the „,e.l,od obte^Coth 'r S"„7 ^ 
,ibgination namely, at the expense of its sheath. No more Turn can 

:;;;s’o on untn tnix reot«;rrtch:r 

peristaltic movements which may be supposed to occur during thfacJ 

ISSptL "»"■ « -StHtciv. 

Tntussusceptions of this kind cause no symptoms during life • they 
are first discovered at the autopsy. They are always very small, are 
always free from any trace of congestion or inflammation, and interfere 
little with the lumen of the bowel. With the most trifling amount of 
traction they can be reduced. They are most usually met with in 
children, and especially in such as have died of brain disease They 
occur in association with perfectly normal viscera. They are uncommon 
in adults. • 

^e obstruclive invagination is usually single; the intussusceptions 
of the dying are often multiple, and are nearly always confined to the 
, small intestine. ‘The obstructive intussusception is, in direction, almost 
invariably descending, that is, the in-turning of the bowel wall is in the 
direction of the anus ; the intussusceptions of the dying, on the other 
hand, are often ascending or retrograde ; or the two forms may be present 
in the same body. 

JMrogrcule, douhU^ and triple intussmeepiions . — These unusual forms 
may conveniently^ be (^onsidered here. I have said already that the 
coyimon or obstructive invagination is almost invariably descending in 
direction. To this rule there are very few exceptions. Out of a col- 
lection of 593 cases Leichtenstern could find only eight examples of 
primary ascending or retrograde intussusception of the obstructive 
variety. 

A primary descending intussusception may be associated with a 
secondary ascending one, the two occupying the same segment of the 
howel. In such cases the retrograde invagination is external to the 
• layers which take a descending direction. 

Instances of double intussusception are fairly common. In these 
cases one invagination is primary, the other is secondary. The primary 
tumour acts as a fortftgn body in the intestine, and leads to fresh in- 
folding of the walls of the bowel. The secondary invagination concerns 
puly the sheath or receiving layer of the primary tumour. Tli^ variety 
met with both in the colon and in the small intestine, and in thQ 
intussusceptions of the dying i^s well as in thA obstructive forms. 

Cases of triple intussusception are not so common. Here also there 
u- primary invagina^on and then two secondary invaginations, the first 
which involves the sheath of the primary intussusception. In these 
cases it will be evident that the tumour will present no less than seven 
VOL. HI 3 G 
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layers of intestine in the place of the three met with in the ordinary 
intussusception. 

The general pathological changes in an intussusception , — The part played 
by the mesentery. — As an invagination increases it is obvious that the 
mesentery must be drawn in with ther bowel. In a tumour of any 
magnitude it is found between the two layers of the intussusceptum 
drawn out into the form of a cone, with its apex at the extremity of the 
intussusception and its base at the neck. 

The traction exercised by the mesentery has a considerable effect 
upon the tumour. It bends the intussusception so that it becomes curved 
in outline, the concavity of the curve being towards the mesenTeric 
attachment. Another result of the traction is that the axes of the 
intussusceptum and of the intussuscipiens do not correspond. The former 
does not lie in the axis of the latter, but is placed eccentrically nearer 
to the mesenteric border of the bowel. It follows also that the orifice 
of the intussusceptum is made to assume the aspect of a slit, and looks 
not so much towards the lumen of the bowel below as towards the 
mesenteric side of the receiving layer. m 

In the colon the mesocolon may play somewhat the same part as the 
mesentery. In colic intussusceptions, however, it is very common to 
find the several layers of the mass parallel to one another, the aperture 
being in the centre and directed towards the central axis of the gut below. 

Intussusceptions of the rectum are all more or less free from curving. 

How obstruction^ strangulation, and irreducibility are produced , — Meie 
invagination of the bowel need not lead of necessity either to strangula- 
tion of the involved part, or to complete or even Serious obstruction to 
the lumen of the intestine. 

( 

The part, however, in acute cases may become strangulated, andj^as 
a result, the whole of the intussusceptum may become gangrenous. 

Obstruction to the passage of matters along the intestine may he 
brought about in many ways. 

(a) The orifice of the intussusceptum is rendered slit-like by the 
dragging of the mesentery, and may be opposed to the wall of the 
receiving layer. 

{b) The intussusceptum may be so bent or curved upon itself as 
greatly to narrow the lumen of the inner cylinder. " 

(c) The considerable thickening that t#ie tunics of the involved 
bowel undergo, as the result of congestion, exudation, and inflammation, 
tend greatly to narrow the lumen of the passage. ^ 

(d) The already narrowed passage may be finally occluded by a 
foreign b/ody, for example undigested rice, plum stone, etci, or by blood 
clot, or by a polyp attached to the bowel. 

The question of the iift-educibility of the invagination is one of 
extreme importance in the prognosis. If the intussusception be irre 
ducible, then cure by spontaneous reduction is $tapossible, as also is 
reduction by means oj^forcible enemas or by laparotomy. On the other 
hand, if the tunics mass be glued together by adhesions about 
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the fteck, the parts are most favourably placed for spontaneous recovery 
by elimination of the gangrenous intussusceptum. 

The irreducibility very commonly depends upon adhesions which 
vary in situation. Son^etimes they are limited to the neck of the mass, 
other times to its apex, while in a third class of cases they involve 
the whole length of the inner and middle layers. • On the whole, the last 
%amed are the most common, although adhesions limited to the neck of 
the intussusception are probably the more usual in acute cases. 

In extensive invaginations it is common to find the first few inches 
of the intussusception fixed by adhesions whjle the remainder is quite 
freS III these cases it is probable that the adherent parts represent 
those first invaginated, no adhesions having formed between the layers 
subsequently prolapsed. Thus it happens that the whole intussusception, 
with the exception of the last inch or so, can be readily reduced. 

* In examples of chronic intussusception adhesions are the rule ; they 
are present in about 80 per cent of the cases In acute invaginations 
adhesions are as often absent as present. The earliest time for the 
appearance ®f definite adhesions is the third day. It is needless to 
observe that recent adhesions are very soft and yielding, so that in 
acute examples, although false ligaments may exist, they need not in 
themselves offef any serious obstacles to attp,mpts at reduction. 

Irreducibility, however, may depend on other causes than the results 


of local perito|iitis. 

(a) The swelling of the intussusceptum may be so excessive as 
entirely to prevent reduction. 

(P) Since the sVelling and thickening of the coats are most apt to 
affect the convexity of fhe intussusceptum, it often happens that so curved 
ay outline is given to that part, and so great an alteration effected in its 
density that for this reason also reduction is quite inii)Ossible. 

(7) The invaginated bowel may become peculiarly twisted, and may 

thus be rendered irreducible. j .• 

(8) In ileo-colic invaginations an especial obstacle to reduction is 

offered by the ileo-CtTecal valve. 

(e) When a polyp exists at the apex of the intussusceptum, , 

when associated with swelling of the gut above it, a very e ni e p 
ment to reduction. . . ^ 

St; ^ 

‘^'“ulceration of the intestine above the segmen^£ compai^^ 

lively rare, and is somewhat more ^ . 

cases. Perforation may occur as a result of Ais u c • , j. 

The sheath or .%eLing w^ ^ and 

may be congested or a thmkened it may. b peritonitis, 

thrown into many folds, and it may oe ^ 
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This layer not infrequently presents ulcerations of its mucous fiieiu- 
brane, which are often multiple and may lead to perforation, or a patt 
of the wall of the sheath may become gangrenous. 

With regard to the changes in the intussusceptum the cylindei.s 
involved become distended with blood, and haemorrhages may occur in 
their substance or from* their surfaces. It is from the latter source that 
is derived the bleeding which is so often a conspicuous feature in iV* 
tussusceptions, especially those of an acute course. The walls may be 
come rapidly oedematous and greatly swollen, and this condition runs on 
readily to gangrene. In, more chronic cases great thickening of the 
layers of the intussusceptum may be met with as a result of l8*ng- 
continued congestion and insidious inflammation of a low type. In botli 
acute and chronic cases the thickening of the layers may be equally 
distributed throughout the involved cylinders, but far more usually it 
most conspicuously marked in two places, namely, at the apex of th" 
intussusceptum and along its convexity. 

One of the most important and constant changes in the intus- 
susceptum is gangrene. This condition is met with both in acute and 
chronic cases, although it is always more common, and usually more 
extensive, in the former. It may involve the whole mass of the intus- 
susceptum, which may separate at the neck and be discharged from the 
bowel. This occurs, as a rule, in acute invaginations, although it is some- 
times met with in chronic cases that end acutely. The gaugrerious part 
which is eliminated may vary in length from a few inches to several feet. 
The gangrene usually appears first and remains most advanced in the 
middle layer. Thus it happens that, when the separation of the intus- 
susceptum occurs, the middle cylinder may be disiptegi^ted and in some 
parts missing ; while the entering layer, although dead, may bo suflicientjj^ 
well preserved to show the structure of the bowel. Sometimes the 
anatomical details of the part are singularly well preserved in the se])ar- 
ated intestine. An example of this is afforded by a specimen in Guy’s 
Hospital Museum, showing the caecum and the whole of the ascending 
colon, which were passed on the eleventh day ; the patient recovered. 
Sometimes, however, the inner cylinder is more extensively involved in the 
gangrenous process than the middle layer. This condition is usually 
met with in the ileo-caecal invaginations, where the part of the intus- 
susceptum formed by the small intestine may •perish before that segment 
formed by the large. 

Speaking generally, then, it may be said that iff acute invaginations 
gangrene is more common and extensive, that it involves principally tli»‘ 
neck of tlje mass, and is associated with an elimination of the cylinders 
ii?ore or less in their entirety. In the chronic forms the gangrene is less 
rapid, is most marked at the ilpex, and leadsc usually to a slowly progress- 
ing destruction whereby the intussusceptum is eliminated in fragments. 

Causes of intussusception . — With regard to the exciting causes of 
tussusception — and with this feature in the etiology we need only ke 
concerned in this section-^the following facts may be mentioned : — 
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Probably in about 50 per cent the invagiia- 

described as delicate and auiermc, or as wasted. In some 10 per cent 
there is a history of bowel troubles-of enteritis or diarrhoea oJ of 
marked intestinal irregularity. . In other 10 or 15 per cent there is the 
association of a mass of undigested food which may have produced de 
Imite colic. Intestinal polypi are credited with producing 5^per cent of 
tlie mvagmations-which is probably too high an estimate. Injuries and 
exposure to- cold and certain acute and chronic maladies, such as the 
eruptive fevers, whooping-cough, and hernia, arc credited with some 
efficiency in the production of the trouble. 

IV. Stricture.-— The name stricture is conveniently limited to a 
narrowing of the lumen of the bowel brought about by changes in the 
c^ats of the bowel itself. These changes depend practically upon two 
conditions only, upon cicatrisation after loss of substance and upon car- 
cinomatous dejiosits. 


A third form of stricture is congenital and depends upon some defect 
in developmtnt^ it most commonly occurs in the rectal and anal region, 
The congenital strictures which concern us at present are most often 
met with in the small intestine, and are most common about the lower 
end of the ileftm. The stricture may l^e complete or incomplete, 
single or multiple, or a considerable part of tlie bowel may be actually 
wanting. After the lower end of the ileum the next most common 
place for a congenital stricture would appear to be the beginning of the 
jejunum. 


Congenital stricture (A.) plays but a very small part in practical 
medicine ; and th^ foriys which call for our consideration in detail are : 
B^the cicatricial, and C. the cancerous. 

B. The cicatricial stricture . — This depends upon the contracting of a 
«car consequent upon loss of substance by ulceration or limited gan- 
grene of the inner coats. The aspect and degree of the stricture will 
obviously depend upon the situation and extent of the original loss of 
substance. A limited patch of ulceration placed in the long axis of the 
bowel may lead to very insignificant narrowing of its lumen, while an 
ulcer no more extensive, but disposed transversely around the gut, may 
produce an annular constriction that may almost close tlie tube. Some 
contracting scars may merei5/^ alter the course or direction of the bowel, 
u^hile an unequally contracting scar may produce obstruction as well 
by actually dirainishilfg the size of the canal as by distorting the intestinal 
walls. 

It is convenient to divide the cicatricial strictures into three glasses : — 
(®) Those depending upon primary ulceration ; (h) those that are sulj- 
®cquent to lesions following^ strangulated •hernia ; (r) those that may 
follow injury. The first class concerns both the large and small imtes- 
fine • the others, so* far as the cases I have collected serve to show, 
concern only the lesser bowel. 

{^) The forms depending upon ulceration are the following : 
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(a) Typhoid ulcers. — These ulcers lead to distinct and recognisable 
scars, but it is only in extremely rare cases, and probably when tke 
ulcers have been chronic, that they produce any stenosis of the intestine. 
Many of the cases ascribed to enteric fever will rjot bear examination. 

(y8) Dysenteric ulcers are frequent causes of stricture. The cicatrix is 
often extensive, rigid, and dense. The contraction may be very irregular. 
The gut may be much puckered, or thrown into irregular folds or m 
other ways distorted. 

I believe that not a few instances of so-called “ scitrhus ” of the 
colon are really examples of dense, hard, dysenteric scars, associated with 
much contraction and with firm warty excrescences. Dysenteric ^ric- 
tures are most often met with in the rectum, sigmoid flexure, and 
descending colon. They are fairly common, also, both at the hepatic 
and the splenic flexures. 

(y) The catarrhal ulcer — the product of acute or chronic catarrh — 
is credited with the occasional production of stricture, the lesion bein^ 
usually in the colom 

(8) Syphilitic ulcers of the bowel are most often due^to*the breaking 
down of gummas in the submucous tissue. Excluding the rectum this 
form of ulcer is said to be most common in the lower ileum. 

(e) Tuberculous ulcers piay assume an annular foi*m and lead to 
stenosis. These ulcers may be met with in almost any part of the intes- 
tine, and often involve a great extent of the bowel; they are most common, 
however, in the lower ileum and about the ileo-csecal valve. When associ- 
ated with marked tuberculous deposits and with tuberculosis elsewhere they 
seldom heal. The milder cases, however, cicatrise, and then the annular 
ulcers may produce some stenosis of the intestine ; , this ‘"stenosis is usually, 

I think, of a moderate degree. „ 

As regards locality, cicatricial strictures of the lesser bowel, taken 
generally, are usually situated in the ileum, and preferably in the middle 
and lower parts of the ileum. In the colon about 50 per cent of these 
cicatricial strictures are in the sigmoid flexure. Next in f requeue} 
come the descending colon and splenic flexure, and beyond these parts 
the stenoses become rarer and rarer as the csecum is approached. 

In comparing the large intestine with the small, one is struck with 
the fact that the simple stricture of the colon is nearly always single- ’ 
On the other hand, out of ten recorded cashs of cicatricial stricture of 
the lesser bowel there were six instances of single stricture and four of 
multiple. * 

Certain of the multiple strictures found in young adults are no 
doubt of fongenital origin. 

, (b) Stricture after strangulated hernia. — The stricture which may fornj 

in a piece of the intestine *that has been involved in a strangulntod 
hernia is due to cicatrisation, and follows upon ulceration or liniite 
gangrene of the involved bowel. I have found shz recorded examples 
of this stricture, besides specimens to be seen in some of the Loudon 
museums. It has followed upon both inguinal and femoral rupture, am 
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has pf'oduced symptoms of obstruction at a period (after the relief of 
the hernia by operation), varying from one month to “some years.” 
In three cases the ileum was involved, in one the jejunum. In one 
instance inch of tl\p bowel was found contracted and thickened. 
In other examples the stricture .was of a very limited extent and annular, 
as if a narrow tape had encircled the bowel. 

(c) Stricture after injury.— I find records of two cases of stricture that 
were evidently .due to cicatrisation following injury to the bowel. Both 
patients were men aged about forty-five. In one case symptoms of 
obstruction came on three months after the patient had been ridden over; 
in t5e other case four months after a blow upon the abdomen. In the 
former the ileum was involved, in the latter the upper jejunum. Botli 
strictures were very narrow, and adhesions existed in the vicinity of the 
sjenosed segments. 

B. Tlie cancerous stricture . — Carcinoma of the intestine may be either 
primary or secondary. As a secondary growth it may appear either by 
metastasis or by extension from neighbouring parts. • So far as practice 
is concerned^ growth causing ob.striiction or definite intestinal 
symptoms is usually primary ; the metastatic form need not be considered 
here. 

There woijlcf appear to be but one form pf primary cancer met with 
in the intestine, and that is the cylindrical-celled epithelioma. Such a 
growth may undergo colloid degeneration and so produce a “colloid 
cancer.” 

Epithelioma may be met with in the bowel under throe different 
aspects : {a) As small nodules ; (6) as flattened plaques involving only a 
portion of the ctfcum^erence of the gut; and (c) as annular deposits 
wj;iich surround the bowel like a ring. Into the microscopic characters 
of this form of epithelioma it is not necessary to enter. The morbid 
changes begin in the epithelium of Lieberkiihn^s glands, and produce 
at first a great thickening of the glandular layer of the mucous membrane 
for some distance ; or the new growth may be limited to one spot and a 
projecting nodule be produced. Some of these nodules form conspicuous 
tumours which are apt to assume a polypoid outline. In other instances 
the growth spreads laterally rather than towards the lumen of the bowel, 
and an epitheliomatous plaque is produced. In this form a raised 
flattened mass of cancer is'*formed upon one part of the intestinal wall. 
Its edges are well defined and often abruptly raised, its centre uneven 
and ulcerated. ^ 

The commonest form, however, under which epithelioma of the 
intestine prefents itself is that of an annular band around the^ intestine. 
Compared with this aspect of the growth the nodules and plaques may he 
said to be comparatively rs^e. It is this^form of epithelioma that is 
visually met with under the title of malignant stricture of the intestine, 
aod it probably represents the only true cancerous stricture of this 
part. The appearance of these strictures is characteristic. The gut at 
the stenosed part appears to be suddenly constricted, as if a piece of 
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cord had been drawn very tightly about it. The stricture is usually 
quite annular but insignificant in width, comparatively little of the giit 
as measured along its long axis, being involved. The peritoneum about 
the stenosed part is often thickened, and the bowel itself is not in- 
frequently adherent. On examining the gut from the inside the stricture 
may appear as an annular and contracted deposit, the surface of which is 
irregularly ulcerated. o'* 

Strictures of this character are often very narrow. They are much 
more common in the large than in the small intestine, and I have met 
with several specimens where the margins of the ileo-caecal valve were 
the seat of an epitheliomatous growth. ^ 

It is important to recognise the fact that epitheliomas of the intestine 
appear as single growths. The gut above the stricture becomes dilated 
and its walls hypertrophied. In long-standing cases this hypertrophy 
may be considerable and far spread. Thus in stricture of the sigmoid 
flexure it may reach to the ileum. 

The distension of the colon above a stricture may be very great. 
In a case of epithelial cancer of the sigmoid flexure causing stricture, 
reported by Dr. Fagge, the splenic flexure of the colon was found to lie 
as large as a distended stomach. 

The mucous membrane of the bowel above the obstruction is usually 
ulcerated, and perforation caused by these ulcers is a common cause of 
death after stricture. In the small intestine the ulceration is, as a rule, 
situated just above the stenosed part, and if perforation occur it will 
occur here. 

As regards the colon, the whole of its mucous membrane above the 
stricture may be ulcerated, but as a rule the ujceraCton is much more 
narrowly limited. When the stricture is at some distance from the val^e, 
ulceration may be noted in two distinct places, namely, just above the 
obstruction and in the caicum, the intervening mucous membrane being 
quite healthy. 

The perforating ulcer above the stricture need not open into the 
peritoneal cavity. In a few cases where adhesions have formed the 
perforation has been so placed as to give temporary relief to the obstriu- 
tion. Thus in one case of stricture of the valve, the ileuni opened into 
the first part of the colon, forming a fistula bimucosa through which * 
faeces could pass. Other cases of relief by the formation of such a fi^tiihi 
have been reported ; also instances where the colon above a stricture m a 
distorted sigmoid flexure was found to have opened into the bladder or 
rectum. 

The ulceration above a malignant stricture of the more fixed parts of 
the colon may lead to an abscess around the gut. This abscess iniiy 
discharge externally and lead" to a faecal fistula ; or after such discharge it 
may- heal, though the healing is often but temporary. 

The cmdition of any stricMre in its relation to'^the clinical aspf'd 
the case . — The stricture at the time of death may be wide enough to 
admit the tip of the forefinger ; on the other hand, it may be so narrow 
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that tsrater will merely trickle through it in drops, or it will admit only a 
puobe or a goose-quill. As a rule the narrowest strictures are met with 
in the small intestine. A stricture can contract to narrow dimensions 
without producing a rapidly fatal result if the contents of the part of 
the bowel that it involves be fluid. This is one reason why strictures 
may be narrower in the small than in the large intestine. 

•* The precise manner in which a stricture of the intestine brings about 
the death of a patient is by no means the same in every case. In some 
instances the stricture becomes narrower and narrower, the obstruction 
becoming by slow degrees more and more complete, until at last, after 
following a chronic and lingering course, it causes death. In other cases 
the stricture, having obstructed the bowel to a certain extent, appears to 
undergo no further contraction, but the })atient dies worn out by the 
lonc^-continued abdominal troubles, or succumbs to an increasing maras- 
mut There are cases which linger for a while, and then end somewliat 
more abruptly ; that is to say, for some considerable time the malady 
may present the symptoms of a chronic obstruction, ^ind the fatal issue 
be brought about by an attack of acute obstruction. Instances of this 
kind depend upon many different pathological conditions. Thus a plug 
of hard fmcal matter may have blocked up a stricture that had of itself 
caused no very Serious amount of obstruction; or this blocking of the 
stenosed part may have been brought about by some foreign substance. 
In other instances folds of mucous membrane from the gut above the 
stenosed part may so fall across the orifice of the stricture as to close 
It like a valve. In these cases water may be injected with ease from 
below, but only with* much difficulty from above. To cases such as these 
must be added thfUt extensive series where the small intestine at the seat 
oLthe stricture has become so bent as to have its lumen more or less 
abruptly occluded, or where "kinking” has occurred or where the 
narrowed bowel has become still more occluded by adhesions and by 


matting of its coils together. . . 

In stricture of the sigmoid flexure, moreover, an acute termination to 
the case by the production of volvulus or of acute bending is by no 


means uncommon. 

Position S,nd relative 
Stricture of the colon is 


frequency of the different fm'ms of stricture. 
comparatively common ; stricture in the small 


intestine is undoubtedly rai^. 

One hundred examples of stricture of 
probably be divided ife follows : — 


the small intestine may 


44 

Due to cicatrix after ulcer • ■ ' ’ • 8 

n „ injury • ■ • 16 

Following strangulated hernia • 4 ‘ . 30 

Due to carcinoma .•••■■ 2 

Of congenital origin • • ' ’ 


,P«., „t of tke ileo^-J », mot. often do. to 

Malignant growth than to cicatrix. 
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One hundred examples of stricture of the colon may be diviJed as 
follows : — • 


Due to maliguant grow'th .... 

68 

Due to simple stricture ... 1 . 

26 

Cause unknown . . * . 

6 

c 

The situation of the stricture in the colon in 100 cases 

is as follows 

Sigmoid flexure ...... 

. . 68 

Descending colon . .... 

11 

Splenic flexure .... 

7 

Transverse colon ..... 


Hepatic flexure .... 

9 

Ascending colon ..... 

2 

Ciecum ... . . 

6 

Total 

100 


V. Obstruction by tumours and foreign substances within the 
bowel. — In addition to the carcinoma already described the following 
growths may obstruct the bowel. In all instances they grow from the 
wall of the bowel itself. 

(a) Adenoma or polyp . — These grow from the mucous membrane, and 
appear to have their origin ^n the follicles of Lieberkiihrf. They present 
on section a number of tubes, passages, and spaces, all lined with columnar 
epithelium, and supported by connective tissue which may vary in structure 
from a lax myxomatous mesh work to a substantial fibrous substance. It 
is upon the character of this supporting tissue that the physical characters 
of the growth in some part depend, the laxer tissUes forming soft, and 
the denser structure firm, polypoid masses. , 

These adenomas are most frequently met with in the rectum ajid 
colon, and form the commonest variety of benign growth. The} 
frequently occur in children, and are perhaps more often multiple than 


single. 

{b) Fibroma . — These arise from the submucous tissue. They are 
nearly always numerous and small, and usually appear as sessile nodules. 
They may be pedunculated. A large number of growths^are descri])ed 
as “ fibrous polypi,’^ but trustworthy microscopic evidence is wanting to 
show that even the majority of these are composed of fibrous tissue. 

(c) Ftbromyoma. — Several examples of tMs kind of benign growtli 
have been placed on record, the nature of the tumour having been verified 
by microscopical examination. They arise from^’ the submucous and 
muscular coats, and have an arrangement of parts like that seen in simple 
fibromyoipa of the uterus. Those having origin from tfie submucous 
Qoat spring, no doubt, from the mucosa muscularis. They are small. 

(d) Lipoma . — These growths spring from the submucous layer, take 
a pelypoid form, are often multiple, but seldom of groat size. 

{e) Among the still rarer growths may be m^itioned angionuo^^ ex- 
amples of which haA’^e been described by authors. Some of these art 
probably very vascular fibromyomas. 
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lS)kitansky l|^as described cases where multilocular cysts filled with 
^efuni were found partly embedded in the intestinal wall. It may be 
that these were cystic adenomas. 

Considered collectively, benign tumours of the intestine are usually 
jy^et with in the form 01 polypi. As such they may have very distinct 
)edicles. In shape they are round, oval, or pea^-shaped. In size they 
viiry from the dimensions of a pea to that of a small orange or a pear. 
They are usually covered by normal mucous membrane. As regards 
their place o-f origin, the great majority, probably not less than 80 per 
cent are met with in the rectum ; next in frequency come those in the 
ileum and then in the colon. They are rare in the jejunum, and still 
rarer in the duodenum. In the small intestine the favourite site is the 
lower extremity of the ileum. 

The growth is usually attached to the convex border of the gut, or at 
least away from the mesenteric border. 

Benign polyps are often very numerous. The occuri'ence of three, 
four or five polyps in the same division of the bowel is quite com- 


Benign growths of the intestine may give rise to no symptoms during 
life, and may even attain large size and become numerous without afford- 
ing any evidence of their existence. , 

Polyps most usually cause symptoms when in the rectum, producing 
tenesmus, bleeding from the bowel, difficult defjecation, and a sense of a 
foreign substance in the gut. The same symptoms in a less marked 
degree may attend growths arising from the sigmoid flexure. 

In other parts of the intestine the polyp usually causes obstruction, 
if it occlude the gfit at ^11, by inducing an mvagmation ; 
la^ly the ca^e with such as grow from the ileo-caical valve an from the 
terminal part of the ileum. Benign tumours have also 
susceptious in other parts of the bowel, m the rectum, m the sigmoi.l 

flexure, and in all parts of the colon. multinle 

When the mass is of large size, or when growths are mid^ 
symptoms of obstruction may be produced ^^^'ch more o less cbsdy 
tLLic the symptoms of stricture, save that they are usually more 

chronic and ior a while at least less marke . ,U,„T,nsn cases of 

So far as I am aware, it would be impossible to d agnose eases 

obstruction due to simple neoplasms from cases ^ ^ 

disposed to believe that some reported cases, wh g ^ 

have been passed with motions, have been examples of the spontaneoq 

removal of a polyp. » , met with in. the 

if) Sarcoma . — Sarcomatous tumour . They are usually 

intestine both as prBnary and as ° small-celled kind, 

of the spindle-celled variety, and are rather tend to spread 

They very rarely, indeed, appear as polyps, but ratner 
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around the bowel, and then probably produce one form of what is vaguely 
known as a “ cancerous stricture. * 

Several examples of lympho-sarcoiiia of the intestine have been recorded 
in connection with Hodgkin’s disease (see vol. iv.), The neoplasm in these 
cases appears in the adenoid tissue of the .gut and in Peyer’s patches, and 
may attain considerable dimensions. At many parts in such cases the whol^ 
calibre of the gut has been surrounded by an extensive morbid growth' 
while in other places only portions of the intestinal wall have been in- 
vaded. Their most remarkable feature is, that, so far as recorded ex- 
amples at present show, obstruction is not usually produced. Indee^ tlie 
subjects of the disease appear to have had either no special abdominal 
symptoms or else a more or less pronounced diarrhoea. Dr. Carrington 
has reported a case where a lympho-sarcomatous mass weighing no less 
than half a pound occupied the caicum, and yet no symptoms of obstri^- 
tion were produced ; nor indeed does special attention appear to have 
been directed to the abdomen during life. 

Obstruction by foreign bodies . — By a “ foreign body,” as applied to the 
intestinal tract, is meant any substance that can resi^st the digestive 
action of the fluids of the stomach and bowels. 

These foreign bodies may be conveniently divided into three classes : 
1. Bounded, or irregularly, shaped substances which may be capable 
of passing readily through the intestine ; among such are pebbles, 
stones, fruit stones, coins, bullets, and the like. 2. Sharp-pointed bodies 
and substances of irregular shape which may rea^dily catch in the mucous 
membrane, or are of an outline that would favour their becoming fixed in 
the alimentary passages ; such are pins, needles, hooks, jflates carrying 
false teeth, pieces of bone, pieces of metal or of fporc&iain, nails, screws, 
and other such substances. 3. Indigestible materials of small size whkli 
are apt to accumulate until they form huge masses ; they are composed of 
husks of the oat, vegetable fibres, and grape skins ; or of hairs, wool, or yarn. 

There is no doubt but that the majority of the foreign substances 
that are swallowed are in time passed by the anus. Most of those 
placed in the first of the above classes would be so evacuated in the 
course of a few days, or even after forty-eight hours. Otl^ers would be 
retained for a week or a fortnight or longer without causing inconvenience. 
Many foreign substances which may be placed in the second class have 
also been passed with comparatively little hiconvenience. Some such 
bodies have lingered in the alimentary tube for weeks, for months, and 
even for years. Mr. Pollock quotes a case where* a plate carrying 
false teeth was swallowed and passed at the end of three days, hi 
another Ijke instance where the plate held four teeth tbe mass was 
eyacuated per anum at the end of six months. 

The most remarkable ej^ample of foreign bodies in the alimentary 
canal is afforded by the case of the “human ostrich,” reported in the 
British Medical Journal for May 5, 1894, where the ‘'collection of foreign 
substances numbered over 100. 

When the foreign substance is not passed by the natural channels, 
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it is s(pt to remain lodged in certain special nart<s nf + u ^ 

, in.the stomach, the duodenum, the lower eiid^of tl.o i namely, 

th. r.*„. Of .11 .h«. sit Jr ti™«v‘:r:,‘‘‘‘ “T".’ 

lodgment is most likely to take place. ^ which 

1.4, .nd mor, irreguLr suWn ^1^;^^ 

temporary obstruction, associated with colic, vomiting, and const padoS 
In other instances an impacted foreign body has given rise to iZ: 
continued symptoms of partial obstruction, symptoms which may beconfe 
vcry^chronic yet never very severe. ^ 

There is plenty of evidence to show that these bodies may remain for 
weeks, months or years in the stomach or in some part of the intestine 
without causing active mischief, but that, when so lodged, they may almost 
at any time induce changes leading to a fatal result. Even when 
they have been long retained they may be discharged safely by the 
natural passages Thus in one of Mr. Pollock’s ca^s, a plate carrying 
false teeth h^-d ^been swallowed, and after remaining in the stomach for 
ninety-seven days was finally ejected by vomiting. The impacted foreign 
substance, however, is very apt to induce some ulceration of the mucous 
membrane; this^ may lead to perforation and to fatal peritonitis, or 
some local chronic peritonitis may be excited in the part lodging ’tlic 
substance, and the gut may become narrowed thereby. Such narrow- 
ing may increase after the evacuation of the body, and may lead ulti- 
mately to obstruction. * 


In another cliiss^of cases the ulceration of the mucous membrane 
leads to the forn>ation of a fistula through which the foreign body may 
be^ discharged. This fistula may communicate with the exterior ; or 
the fistula may form between the stomach and the transverse colon, 
or between the ileum and the colon, or even between the coil lodging the 
foreign body and the rectum or the vagina. By such fistulous channels 
foreign bodies have been evacuated after long intervals. 

Small sharp-pointed bodies, such as needles, may readily penetrate 
the intestine and work their way to the surface, where they may be 
recognised anfl removed. Thus I once extracted from under the skin of 
the groin a needle that had been swallowed by a child some months 
previously. Metallic substatices in the alimentary canal may be rendered 
Visible by means of the Kontgen method of photography especially in 
children. • 


The foreign bodies of the third class that cause obstruction by 
accumulation •may form immense masses. When in the intestine they 
may lead to chronic and fatal obstruction, or may induce cnronic oj 
^cute peritonitis. Thus Marsjjall mentions an occlusion of the duodenum 
a pound of pins which had been swallowed. In an instance quoted by 
l^uchaussoy in his memoir the obstructing mass was composed of 700 
cherry-stones. In a case recorded by Dr. Quain the mass consisted 
four pounds of cocoa-nut fibre. 
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Obstruction by gall-stones. — The lumen of the intestine may be obstfucted 
at certain points by a gall-stone which has entered it from the gall-bladd^jr 
and is passing along its way to be discharged at the anus. In the great 
majority of cases the gall-stone passes along the intestine without any 
difficulty, and, indeed, without exciting,, symptoms of any kind. The 
instances where obstruction, whether temporary or permanent, is thus 
produced must be regarded as exceptional. It may be surmised that,J 
stone tliat will pass along the narrow and somewhat rigid bile-duct can- 
not be expected to meet with any obstruction in the intestine. Even 
the lumen of the ileo-caecal valve is many times greater than is that of 
the common duct. But the gall-stones that cause occlusion do not ^ter 
the intestine by the biliary passage ; they enter by means of a temporary 
fistulous communication between the gall-bladder and the duodenum. 
In very rare examples the communication has been between the gall 
bladder and the colon at the hepatic flexure. * 

As to the size of the calculus^, which may cause occlusion it must be 
noted that stones ,of considerable dimensions have been spontaneously 
evacuated. Thus stones have passed the anus measuring, 2 J inches by 
H inch, and presenting a circumference of inches. ‘The stones that 
have been found impacted in the bowels have in many instances attained 
considerable dimensions. As examples I might mentidn the following 
a stone measuring inches by 2| inches lodged in the upper part of the 
jejunum ; one with a circumference of 3| inches impacted itself in the 
lower jejunum; one 2 inches in length and with a circumference of 4 
inches, also in the jejunum ; and another one inch in length and with a 
like circumference was impacted in the ileum. 

The point in the intestinal tube at which the stone lodges is most 
frequently in the lowest part of the ileum, or in the duudenum ^d 
commencement of the jejunum. An examination of thirty-two cases by 
Leichtenstern gives the following result : — 

In the duodenum and jejunum .... 10 cases 

In the middle of the ileum . . . 5 ,, 

In the lower part of the ileum . . . . 17 ,, 

« 32 

Obstruction by intestinal stones. — Intestinal calculi or enteroliths may be • 
divided into three classes • — ^ 

(a) Concretions formed in great part of phosphate of lime, or of 
phosphate of magnesia, or of the triple phosphate', or stones formed of 
mixtures of these salts. The concretion is usually single and of small 
size. It^is seldom larger than a chestnut, although a feVv isolated in- 
stances of larger stones have been recorded. In Leichtenstern’s list of 
such calculi three are included, the circuqjferences of which are 4^, 7i, 
and 9 inches respectively. 

(h) Enteroliths of low specific gravity and of i^’egular form that are 
porous in appearance and have the consistence of compressed sponge- 
They are composed mainly of densely felted masses of vegetable fragments 
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mixed with particles of faecal matter and with a certain amount *of 
oajcareoiw material similar to that met with in the previous species of 
stone. These concretions comprise the “ oaf>stones ” or avenoliths which 
are composed of the indigestible fragments of oatmeal. 

In a case Down, fajal obstruction was caused by a stone-like 

mass the size of hen s egg which had become impacted in the lower ileum, 
ft was composed of densely-packed cocoa-nut fibres, and had probably 
been formed i^ the stomach and then passed into the bowel. The 
patient had been engaged in mat-making. 

(t;) Concretions formed of insoluble mineral matters that have been 
swai*Ki>wed as medicines. These are most frequently composed of magnesia. 
In a case recorded by Mr. Hutchinson a huge mass with, a circumference 
of at least 15 inches was felt in the rectum. Its surface was hard and 
rough like an oyster shell. It was broken up and removed at several 
sittings, and it was found to be composed of magnesia and iron, with some 
earthy matters and many thousands Qf strawberry seeds. The patient 
had been in the habit of taking large doses of carbonate of magnesia 
and of iron. • 

Lnteroliths are most commonly found in the colon and with especial 
frequency in the caecum. In the colon they often occupy the sacculi of 
the gut. They kre often met with also in the rectal ampulla, and more 
rarely in the ileum and in true and false diverticula. 

VI. Obstruction by the pressure of tumours and other diseases 
external to the bowels. — Tumours of various kinds and oven displaced 
viscera may press upon some part of the intestine and cause thereby an 
occlusion of its lumeA. 

In the majori'jy of the cases this compression has been effected by a 
tujpour origthating in tfie pelvis. 

Thus the bowel may be compressed by a retro verted or retroflexed 
uterus, or by malignant or other tumours growing from the uterus, or by 
ovarian tumours of any kind. Among other causes of pressure upon the 
gut may be mentioned subperitoneal tumours, tumours of the mesentery 
or omentum, various tumours of the kidney, psoas abscesses and abscesses 
about the caecum, hydatid cysts, enlarged spleens. 

With regard to the segment of the intestine involved in these rases, 
the rectum, as it may be supposed, is the part which most frequently 
suffers. The parts which aift involved next in frequency after the rectum 
are the sigmoid flexure and the lower part of the ileum, then the 
duodenum and ascending or descending colon The more mobile parts 
of the bowel, such as the jejunum and the transverse colon, are practi- 
cally exempt from this form of obstruction. ^ 

VII. Fseca.1 Accumulation. — This subject is dealt with in another article^ 

p. 700 of this vol. The.conditions whkh favour fjecal accumulation 

•i-re very numerous, and among them may be mentioned chronic dyspepsia 
^od constipation, the» consumption of masses of indigestible food, such 
as nuts, irregular meals or hurried eating, loss of muscular power in the 
bowel due to age, to weakening diseases, to neglect of the bowels, or 
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to that exhaustion of the gut which may attend the habitual ftse of 
aperients. Many of the patients are edentulous and cannot masticjitj^ 
their food. Many are nervous subjects who suffer from that form of 
intestinal indigestion which is common in the neurotic. 

Not a few cases depend upon nervous Jesions, the impression conveyed 
to the bowel being either direct or reflected. Such cases are illustrated 
by the instances of fsecal accumulation after injury of the spine §F 
associated with grave disease of the cord, and by the locat accumulation which 
may be seen in a segment of the colon, of which the nerves are pressed 
upon by some tumour, such as an enlarged kidney. The reflex cases arp 
illustrated by the constipation which may depend upon a dis9hsed 
appendix or an inflamed ovary, and which will vanish when the affected 
organ is removed. In some instances the bowels share in a general 
condition of atony. 

The condition may be encourJiged by damage to the bowel from 
ulceration — such as that of dysentery, by old adhesions, by unusual 
bends and folds iij the colon — especially in the transverse colon — the 
outcome of long-continued over-distension. The transverse jcolon in such 
circumstances may be bent into a V-shaped figure, the apex of the V or 
centre of the transverse bowel reaching to the pelvis. 

Another cause is a very elongated sigmoid flexure which hangs in the 
pelvis, and the extremities of which are nearly approximated, as ih 
described in the section on Volvulus (page 815). 

Faecal masses lodged in the colon fill up the sacculi, and tend to 
become nodular in consequence. They harden by absorption of then 
more fluid parts, and may attain very considerable dimensions. Thc} 
are met with most usually in the caecum or sigmoid ’flexure, or in the 
transverse colon. ^ 

The bowel containing them is apt to become ulcerated, partly from 
pressure and partly from the chemical irritation of the highly decomposed 
mass. These ulcers are most common in the caecum, because it is upon 
that part of the colon that the greatest strain comes in faecal accumulation. 
They are called “stercoral ulcers,'’ and may be both numerous and 
extensive. They are usually superficial, but occasionally lead to perfora- 
tion. If the colon “ gives way ” as the result of obstruction, the rent or 
perforation is usually in the csecum, which, as just stated, bears in all • 
these cases the major part of the strain. 

The bowel above a fsecal mass is greatly distended, while below it is 
more or less contracted. 

Faecal tumours may exist unchanged for weeks or months, and often 
are the c^use of errors in diagnosis. 

Symptoms of intestinal obstructio^n. — From a clinical point of 
view cases of intestinal obstruction may be conveniently divided into 
three classes : — I. Acute obstruction ; II. Chronic nibstruction ; and, IH* 
Cases in which symptoms of acute obstruction supervene on those indica- 
tive of chronic obstruction. In the paragraphs which follow thes^ three 
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clinical varieties of obstruction are dealt with in brief outline Tfie 
detailed account of each form will be found on pp. 84G and 860 
respectively. ^ ^ 

I. Acute intestinal pbstruction.— The attack is sudden in onset In 
the majority of instances no exciting cause is apparent. The patient is 
leized with very severe abdominal This is generally localised about 

t^ie umbilicus. Sometimes the pain corresponds to the seat of the 
obstruction, bu^ not commonly. The patient may be “doubled up” by 
It or roll m anguish on the floor. The pain is usually constant, although 
liable to exacerbations. There is at first, at least, little or no tende) ness 
of the abdomen. There is collapse^ with great depression of strength, 
pallor, sunken eyes, a feeble rapid pulse, a cold sweat over the face, a 
sighing respiration. Vomiting appears early, is first composed of the con- 
t^ts of the stomach, is then bilious, and later is brownish and offensive ; 
it is copious and persistent, gives little or no relief, and generally in time 
becomes stercoraceous. Constipatuni is usually absolute from the first. 
The belly becomes more or less distended, and towaads the end of the 
case is apt tfo Jiecome tender. The tongue is foully coated. Thirst is 
intense. The teniperuture is below normal. The amount of urine is 
diminished. If unrelieved, the symptoms persist, the exhaustion in- 
creases rapidly, *the tongue becomes dry aii|l brown, the face has an 
aspect of horrible anxiety, the features are pinched, and the eyes sunken. 
The patient dies with those symptoms of septic poisoning Avhich mark the 
termination of acute peritonitis. There may be delirium, but as a rule 
the patient retains consciousness to the last. The vomiting usually 
remains the most disEressing symptom. 

The maj^ity 6*f the^cute cases end in death if unrelieved within six 
or«seven days. The varieties of acute obstruction are enumerated on 
p. 796. 

II. Chronic intestinal obstruction. — The onset in this form of 
obstruction is gradual, and the progress of the malady irregular. There 
are attacks of abdominal pain which are not severe, which come on at 
first at long intervals, are often provoked by food, and are frequently 
ascribed to indigestion or colic. These attacks become more frequent, 
more severe, and of longer duration. They are attended with some 
vomiting and constipation, and with more or less constant uneasiness 
within the abdomen. Thef vomiting is probably slight, and does not 
persist ; it is neither copious nor frequent, but much nausea and disinclina- 
tion for food may renfain. The constipation at first is not absolute ; in 
the early stages the patient is relieved by aperients. These drugs then 
act with less and less effect, and at last only occasion severe j^ain and 
Vomiting. Sometimes there is a period marked by diaii'hoea. Thi^ 
a “spurious ” diarrhoea due#to catarrh excited in the bowel by retained 
hiical matter above the obstruction ; it is especially met with when 4he 
stenosis is somewhat ibw down in the colon. Between these attacks the 
patient may feel fairly well, and suffer only from some abdominal disten- 
sion, much irregularity of the bowels, nausea, malaise and loss of appetite. 

VOU III 3 H 
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The tongue becomes white and coated, and the breath often most ' 
offensive. The temperature is not usually disturbed, nor is the amomt^ 
of urine abnormal. The belly becomes more and more distended. A 
turrmir is often discovered. Evidence of an ^accumulation of fceces is 
often present. Visible coils of intestine can be seen in movement through 
the apparently thinned abdominal parietes. When the movement takes 
place the patient has pain. There are frequent rumbling and gurglmj 
sounds in the abdomen, which are very audible to those around. The 
pain becomes more continuous and more severe, the vomiting is more 
persistent, the constipation is at last almost absolute, the distension of 
the belly increases, and the strength rapidly fails. * 

Unless some accident, such as perforation, occur, the patient (if 
unrelieved) dies exhausted and marasmic, worn out by the continueil 
pain and vomiting, wasted by inability to take food, and poisoned by tjje 
absorption of noxious matter from the horribly putrid contents of his 
own intestine. The breath has often a perfectly fsecal odour at last. 

The phenomencn termed ballooning of the rectum has been said to be a 
sign of stricture of the colon. On introducing the fing<;jr into the anus 
in a case in which this condition exists, the bowel will be found empt}, 
and the rectum so dilated that at first the finger can scarcel}'^ reach the 
limits of its walls ; and the walls when felt are perfectly smooth. The 
condition is not due to mere distension with gas, and the term “ balloon- 
ing ” is therefore unfortunate. The precise cause of this curious condi- 
tion has not yet been defined. It evidently concerns the innervation 
of the bowel, and it disappears under an anaesthetic. Ballooning of the 
rectum is often met with indeed in stricture o^ the* colon, but it is not 
diagnostic of it : it is not present in every case ^ the'"one hand, and on 
the other it may be met with in localised peritonitis and in other 
conditions. 

It is important not to misinterpret the appearance presented by the 
motions. In the case of a narrow stricture low down in the rectum only 
fluid faeces can be passed. But with an equally narrow stricture higher 
up in the colon considerable solid masses may be passed. These aic 
formed in the bowel below the stricture, are gradually accumulated, and 
are discharged from time to time. I have seen a faecal mass the size ot 
a hen’s egg passed by a patient who had a stricture of the sigmoid flexure • 
which would not admit the forefinger. The 'mass was a faecal cast of the 
rectal ampulla. The passage of pipe-like or tape-like motions is, in the 
very great majority of cases, due merely to the action of the sphincter, 
but such motions may, however, be met with in strictures low down m 
the rectvm. An enlarged prostate or a uterine fibroid' may produce 
f\ flattened motion. When the stricture is higher up the motion may be 
rendered pipe-like as it p&sses the stenosed part, but that character 
mu^t almost inevitably be lost when the matter has to travel some feet 
to reach the anus. ^ 

Death may be said to occur, if the general series of cases of chronic 
obstruction be considered, in some six months after the onset of the 
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symptoms of obstruction. The varieties of chronic obstruction are detailed 

(Ki p. 860. 

III. Chronic intestinal obstruction ending acutely. — This class of 
case is iiot uncommon. ^ The patient has some obstruction in the bowel 
which does not completely block it. He has the symptoms of chronic 
obstruction, until upon these are suddenly engraifted the phenomena of 
•^cute or rather subacute obstruction. This sudden alteration may be 
due to many gauses : a very narrow stricture may have become suddenly 
blocked by a hiass of undigested food or by some foreign body. These 
acute attacks are very often induced by a brisk aperient, occasionally 
they come on after violent exertion. 

In other cases the stenosed bowel has been kinked or acutely bent 
upon itself and so closed ; or it has become the seat of a volvulus, or of an 
intussusception. Very often a slight attack of peritonitis— due probably 
to ulceration above a stricture — will bring on an acute obstruction. In 
not a few instances attention has been first called to a malignant stricture 
of the colon by an attack of subacute obstruction, the patient having 
previously oomplained only of dyspepsia, constipation and colic. A case 
of fiscal accumulation may end with acute symptoms if in the colon there 


be a definite obstructive faecal mass. 

Analysis oT leading symptoms.— (^0 as an early symptom, 

is seen only in cases of acute obstruction. It is due to the sudden 
lesion inflicted upon the intestinal and peritoneal nerves. It has been 
described under the title of “ peritonism ” (see p. 616, and art Collapse, 
p. 320). Its severity depends upon the suddenness of the strangula- 
tion, its rigour, and* the .amount and nature of the gut 
more marked in t^oiinegtion with the small bowel than with the colon, and 
in the lessSP bowel it is the more severe as the stomach is approached. 
The collapse will obviously be influenced by the age and 
of the patient. In some cases it may be so profmuKl as to the 

collapse of cholera. This is especially noteworthy when the ase is 
attended with muscular cramps (usually of the im s), i ^ . r 

with some degree of diarrhma. Later m the case the collapse is tha ot 
poisoning; the patient in acute cases, and often in ‘^^^'-onic die poisone^ 
the septic matter entering the circulation from his own i estine. This 
mode of dying is practically identical with ‘j, 

(i) in the onset acute cases, depends 

suddenness of the strangulation, »the amoiin o individuals 

other obvious circuihstances. It cerUinly vanes in diff ent 

The fat p.i„ it 4u. to dantog. Vl the 

distension afld of futild peristalsis, and, fii yi i’ referred to the 

petitomti.. In aente the iml»l rj ” and si, 

region of the navel, that >4 “ be dehnitely localised, 

plexuses. Later it is possible that the i ai y distension, or of 

The pain is usually colicky pain, t eie impression that if 

something dragging at the bowels , the ^oilpvpd 

only flatus could ht passed the pain would he relieved. 
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* In the matter of diagnosis especial attention must be called to a ceftaiti 
feature in the character of the pain. It is this. In cases where the 
obstruction is complete the pain is constant, although liable to periodic 
exacerbations ; in cases where the obstruction is but partial the pain is 
distinctly intermittent, and the patient ha,s intervals between attacks of 
pain during which he ‘is free from suffering. To this rule there are 
extremely few positive exceptions. As an illustration I may dra^^v 
attention to the constant pain in acute strangulation as ^lornpared with 
the markedly intermittent pain in stricture. If in a case of stricture the 
stenosed segment becomes suddenly occluded, the nature of the pain will 
change almost as suddenly, and whereas before it was purely intermitt^t, 
it will become continuous. Moreover, one observes in cases of stricture 
that as the malady advances, and as the narrowed part becomes still 
more narrow, so does the pain appear at shorter intervals ; until, at last^ 
when the intestine has become entirely occluded, the pain will have 
become more or less continuous. 

The pain in the ^sarlier stages of intestinal obstruction is usually not 
aggravated by pressure. It is unassociated in fact with tenderness, and 
is, indeed, very often much relieved by compression of the abdomen. 
The appearance of tenderness is coincident with great hypersemia of the 
peritoneum, or with actual peritonitis. *■ 

The diminution in the severity of the pain that is not infrequently 
experienced towards the end of a fatal case may depend upon the col- 
lapse following perforation, or upon diminished activity of the sensorium, 
or upon extensive paralysis of the intestine as a result of peritonitis, 
or upon a rupture or perforation of the bowel ii\to so'me part other than 
the peritoneal cavity. 

The great increase in the pain that is often experienced after food, qf 
after the use of enemas, or even after digital examination of the rectum, 
depends upon increased reflex action and the fresh peristaltic movement 
that it excites. 

(c) Vomiting is a very common symptom of intestinal obstruction. 
This, which appears at the very beginning of an acute case, is no doubt 
reflex, and is of precisely the same nature as the vomiting which 
may follow a wound of the abdomen or a crush of the testicle. The 
vomiting in the after- course of the acute case and in the chronic case 
depends for the most part upon the obstruction ; the bowel above the 
obstruction becomes distended, and peristaltic movements passing along 
it induce a backward axial current in the contents, whereby they are 
poured into the stomach. 

The vomiting in intestinal obstruction is characterised ‘by its early 
oijset, its persistence and its copiousness. At first the contents of the 
stomach are evacuated; then^the ejected mj-tter is bilious, and maybe 
comix)sed apparently of pure bile : in the next stage — if the case pro- 
gress — the matter is usually thin and of a brownish niolour, or it may be 
comparable to pea soup or be of a yellow tint like the yolk of egg- 
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The vomited matters soon get what is called an “ intestinal odour.” 
Finally? the matter vomited becomes stercoraceous. 

Tlie most intense and extravagant vomiting I have noted in intestinal 
obstruction has been in cases of plugging of the upper jejunum with a 
gall-stone. 

^ Stercoraceous vomiting is more common, and appears earlier in 
T)bstruction of the lesser bowel than of the colon. In stercoraceous 
vomiting the* matter is derived from the lower ileum or from the 
colon. It has been conclusively shown that for the production of 
fiecwleut vomiting it is by no means necessary to assume that matter 
regurgitates from the colon into the ileum through the ileo-crecal valve. 
The contents of the lower ileum in normal circumstances have often 
the distinct characters of soft faecal matter, and when retained in a 
ilisordered and obstructed intestine soon acquire those characters from 
decomposition, even if they do not naturally possess them. Never- 
theless it is now fully allowed that the ileo-ca‘cal valve may become 
insufficient during life, and may permit hecal matter to regurgitate from 
the colon into ^he lesser bowel. 

This insufficiency may be met with in great distension of the caecum 
and ileum asso^jiated with paralysis of the parts concerned in the valve. 
The occurrence, however, of this insufficiency is certainly uncommon, as 
is proved by repeated examinations of the parts after death from stric- 
ture of the colon. 

When the obstruction occupies the lower duodenum or jejunum the 
vomited matters arq usually very copious, and always deeply stained by 
bile. They can, .never •become really stercoraceous, althougdi if long 
retained may bec'bme discoloured and acquire so offensive a smell 
aS possibly to be mistaken for fmculent matters. In the same way 
the vomiting in obstruction in the middle of the ileum can never 
be stercoraceous in the strict sense of the term. If, however, t le 
contents of the bowel have been long retained, as in cases wheie t e 
vomiting has been subdued by opium, they may then become so altered 
by decomposition as to have a ficculent odour. n 4. 1 

In sometcases the stercoraceous vomiting has been due to a fistula 
bimucosa between the colon and the upper part of the small intestine, as 


occurred in a case reported, by Mr. Shaw. r i 4. 

id) The state of the 6(«wk-The constipation in cases of 
of the bowels dcpei;ds, of course, in the mam upon the ® 

occlusion of the lumen of the intestine. It may ^ • 

paralysis of segment of the intestine without 

the intestine itself, aa in chronic constipation, or in cases associated wt 

a little peritonitis. It is also to a great extent due to 

Thus, in cases of acute straftgulation, the constipation 

from the very begiiuiing, although the obstmction may be n ^ 

intestine, and much faecal matter may be lo get 
occlusion and the anus. Then, again, constipation is 
cases of partial obstruction of the intestine when a segm 
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is suddenly and severely nipped. This is well observed, as a rule, in 
the partial enterocele or Richter's hernia, where a part only of the 
circumference of the bowel is involved in the strangulation. 

In cases of acute strangulation it is not infrequent for the part of the 
bowel below the obstruption to be emptied*^; and in examples where some 
catarrhal action has been set up in this segment of the bowel the patient#) 
may present the evidences of diarrhoea. 

It is not infrequent in cases of acute obstruction foi^. a stool to be 
spontaneously passed just before death. This may be derived from the 
bowel below the occlusion, and may be due to certain altered n«rvc 
conditions associated with impending death ; or the stool may be derived 
from the intestine above the point of stoppage, and may indicate the 
yielding of the obstruction from perforation or by other spontaneous 
means ; or the occlusion may have been incomplete, and the nerve con^ 
ditions that maintained the constipation may have become modified as 
death approached. 

In intussusception there is a sort of diarrhoea, and in a case of 
stricture low down in the colon this spurious diarrhoea fuay persist for 
months. 

(e) The state of the abdomen . — Visible peristaltic movements andvisilde 
coils of intestine indicate k long -abiding partial mechanical obstruc- 
tion, which has led to hypertrophy of the bowel above it. This feature 
is, therefore, of considerable diagnostic value. In advanced cases the 
hypertrophied coils can be seen to stand out beneath the skin. The 
movements of these coils is attended with rumbling end gurgling sounds 
and with pain. When the obstruction becomes'' complete the movements 
cease. ^ 

The meteorism in intestinal obstruction depends partly upon tfle 
completeness of the occlusion of the bowel, but more directly upon in- 
terference with the circulation through the bowel wall. This has been 
demonstrated by experiment in animals in whom the mesenteric veins 
had been ligatured, and illustrated in man by cases of phlebitis of the 
mesenteric veins. If the main mesenteric vein be blocked by a throm- 
bosis the meteorism may be extreme. Advanced meteorian may exist 
quite independently of any intestinal obstruction. Meteorism is most 
marked, and is earliest seen when the colon ^,s obstructed. In no form 
of intestinal obstruction is meteorism at once more sudden and more 
severe than in volvulus of the sigmoid flexure. Jn occlusions of the 
upper jejunum the distension of the abdomen will be confined to the 
region of the stomach. When the small intestines are distended and the 
colon emply, the median parts of the belly are protuberant. When the 
colon is the part distendecj, the coils in the regions of the emeum, 
signqoid flexure, or transverse colon are conspicuous ; it is unsafe, how- 
ever, to base a diagnosis as to the seat of the ^Obstruction from the 
apparent situation of distended coils. Meteorism is not so much reducec 
by vomiting or even by diarrhoea as might be supposed. It is often 
reduced by strychnia, but increased by morphia. 
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In abdominal tumour may be wTTTT^TTn ^ 

snsception, faecal accumulation, cancer certain neonla'^^”® 
of obstruction by foreign bodies. ’ plasms, and some cases 

hav^ occasionaHy^ fornS^dTt^^ oT tumow^^ together by adhesions, 

.percussion has been caused by collapsed coils of X LsT bowdThS 
Have become grouped together below an obstruction. Such eZ y 2 

may occasionally be fe t by the finger on a rectal examinX7lnd be 
mistaken for a solid substance. ‘‘‘won, ana ne 

If) The diminution in the amount of urine passed in many of the acute 
cases does not depend upon the seat of the obstruction as was oiice 
beheyed, but upon its acuteness, and upon the degree of the impression 
made upon the neryous system; it is rather one of the symp oms of 
cpllapse, and varies with the extent of the collapse and the severity of 
the pain. In these cases a marked increase in the amount of urine iiassed 
oftoii (ittcncis the admiiiistration of a full dose of opium. 

Obstruction In toe small intestine compared with obstruction in 
the large.-^TJiie difference in the symptoms which depend upon the 
position of the obstruction are not always so well marked as is 
supposed. The distinguishing features by which obstruction in the 
small intestine can be compared with obstr;iction in the colon can only 
be given in broad outline. 

Onset. The larger number of the cases of obstruction in the small 
intestine are acute, whil^ the larger number of cases of obstruction in the 
colon are chronic. Volvulus of the sigmoid flexure is, however, as a rule 
ver}^ acute. , ’ 

thfe’ smtjl intestine the pain usually appears earlier, is 
more pronounced, more abiding, and more severe. 

Vomiting . — In the small intestine, as compared with the large, this 
symptom appears earlier, is more distressing, and is moie persistent. In 
the obstructions of the lesser bowel the vomited matters are often 
copious, are apt to be influenced by food, and more readily become 
•stercoraceous than is the case when the stoppage is in the colon. 
Vomiting becomes stercoraceous on an average about the fifth day in 
small gut obstruction. Vomiting due to trouble in the large intestine 

become irregular, may cease for a while, and may be comparatively 
slight ; it tends to appear late and to be scanty ; it is rarely fmculent 
until a considerable interval has elapsed. 

Constitutional disturbance is, other things being equal, more marked 
jn small gut obstructions than in those of the colon. There is in the 
Matter a greaJer tendency to severe collapse, and consequent^j^ a more 
sequent appearance of the various phenomena indicative of shock. • 
When the loiter part of the*small intestine is obstructed, 

I he meteorism may first show itself, and remain for a while most marked, 
the hypogastric, eiJigastric and umbilical regions. In well-marked cases 
^he abdomen presents the appearance of a six months' pregnancy, and the 
uanks and iliac fossce are depressed. This symptom, however, is of no 
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great value, for the appearance may be imitated almost exactly by a dis- 
tension of the sigmoid flexure, when that part of the gut forms a large 
coil which projects towards the middle line of the abdomen. 

When the lower part of the colon is invoked, the meteorism will 
attain a much greater degree than it does in small gut obstructions 
Indeed, upon the whdle, it may be said that meteorism is less in the 
latter cases than in the former. Distension of the colon, especially with 
solid matters, may map out very precisely the anatomicaL outline of the 
bowel, and leave the central parts of the abdomen comparatively un- 
distended. In any case, however, the meteorism tends to become ge^ral, 
and any appearances that may be regarded as characteristic are soon lost. 

In diagnosing acute volvulus of the sigmoid flexure from some acute 
strangulation of the small intestine, great importance attaches to the 
rapid development of a high grade of meteorism in the former affection* 

Apart from this point in diagnosis, I do not think that anything 
like the importance attaches to meteorism as a means of diagnosis that 
has been ascribed 'to it. Speaking in very general terms, it may be 
said that meteorism in connection with obstruction in t^ie* lesser bowel, 
as compared with that in the colon, appears comparatively late and is 
seldom of high grade. ^ 

Enemas , — A great deal t has been written by various authors upon 
the value of enemas as a means of diagnosing the seat of the obstruc- 
tion. The test consists in a comparative estimation of the amount of 
water that can be held by certain segments,, of the bowel. Thus 
elaborate statements have been made to the effect that if a certain 
amount of water can be readily injected, then ^ the obstruction must be 
in the sigmoid flexure ; if a certain additional quantity can be introduced, 
then the stoppage must be in the descending colon ; ancC finally, ifc a 
certain number of pints can be received, then the whole of the large 
intestine must be occupied and the occlusion must be situated in the 
small bowel. The statements are usually based upon experiments on the 
capacity of the various segments of the colon made upon the cadaver. 

For diagnostic purposes this method is, I venture to think, abso- 
lutely useless. In the first place, observations made upor^, the cadavei, 
where the parts are relaxed and where muscular action has ceased, 
do not agree with those made upon the living subject. The method, 
moreover, does not take into consideration the condition of the bowel 
below the obstruction. This part 6f the tube may be dilated or con- 
tracted, may respond vigorously to certain forms of irritation, or remain 
absolutely inert. Once more, as Hilton Fagge pointed out, there arc 
certain sUictures, especially those associated with some bending of the 
gut, or with a valvular arrai^ement of the mucous membrane above the 
stenosed part, through which water may bo injected from below, while 
fluids above the stricture are unable to escape. 

The passage of the long tube . — In this method a flexible tube or 
sound is passed into the rectum, and an attempt is made to diagnose the 
seat of the obstruction by noting the distance to which the tube can be m- 
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trocluced. This procedure applies mainly to stenosis of the lower part of 
tke colon ; but as a means of diagnosis it is entirely valueless. In some 
cases the sound lodges early in its course against a fold of mucous mem- 
brane, and the diagnosisjof an obstruction low down in the bowel is made 
accordingly. In other instances in stricture of the end of the sigmoid, 
tlexiire, the tube may reach the upper extremity oT the rectum, and then 
*Uarn upon itself, or become coiled up in the rectal ampulla, until so much 
of it has been# introduced that the whole of the colon from the splenic 
flexure downwards has been pronounced free from obstruction. I have 
goo^ reasons for doubting whether these rectal sounds ever go beyond 
the sigmoid flexure, reasons which are fully confirmed by experiments 
I have made upon the dead body. If the segment of the colon which 
forms the sigmoid flexure and the free part of the rectum be tmcoiled, 
will appear in the form of a large loop of intestine extending from 
the psoas lAusSle to the spot where the rectum becomes fixed about 
opposite the middle of the sacrum. This loop has the outline of a 
capital omega, ^and is usually provided with an e?:tensive mesocolon. 
Occasional ly4His mesocolon is so long that the summit of the omega 
loop can be made to touch the ciecum or to reach the level of the 
umbilicus. In some examples I have found this loop to he from eighteen 
to twenty inches in length. If the long tube be introduced into such 
a coil, its extremity may reach beyond the level of the umbilicus, and 
yet not have passed beyond the sigmoid flexure. 

Differential diagnoses of intestinal obstruction. — If the case be (A) 
acute it may most probably be placed under one of the following 
headings : — (u) Strangulgwtion by bands or through apertures, including 
strangulation by adher^mt appendix and the like. (^) Volvulus of the 
sigmoid flexui’e : other forms of volvulus are rare. (On page 815 the 
clinical features of the less common forms of volvulus have been already 
dealt with.) (c) Acute intussusception, (d) Acute obstruction by gall- 
stones or foreign bodies. Under these four headings the common forms 
or types of acute obstruction may be arranged. Anomalous cases are 
represented by unusual forms of obstruction such as are described on 
page 808. '^he clinical phenomena of these comparatively rare varieties 

have been already considered. , j 4 . / \ 

B. If the symptoms be chronic, the trouble may bo due to {a) 
Stricture of the same intestine, including the many conditions in which 
the lesser bowel has its lumen partly occluded by adhesions, y ma in^ 
together, by compres’sion, by bending, by obstructing substances or by 
new growths * (b) Stricture of the colon, including the many conditions in 
which the cotoii has its lumen partly occluded by compressioi, by adhe- 
sions, by bending, by obstructing substances^ or new growths, {c) J?«caa 
accumulations : (d) Chronic intussusception. 

C. The obstruction may have been chronic m its general course, and 

*nay then terminate Iteutely. , , alreadv 

The cases which would come under this hea tliA 


considered (page 839) ; they are cases 


of chronic obstruction in which the 
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symptoms of that variety are present, but in which the already narrowed 
bowel becomes occluded suddenly and acute symptoms are produceil. 
This variety is best illustrated by a stricture of the colon, in which the 
narrowed part of the gut becomes suddenly ^‘ccluded by bending or 
Jjinking of the bowel, or by the blocking' of its lumen by a foreign body 
which has been swallowed, or by a mass of undigested food. Similar 
acute phenomena may supervene in any case of chronic obstruction. , • 

< 

A. The acute cases. — The following are the general phenomena of 
acute intestinal obstruction. ^ 

The attack, in over 80 per cent of the cases, is sudden in onset. The 
patient is seized with acute pam in the abdomen. This pain may be very 
intense, may cause the patient to be “ doubled up,’' or even to roll on 
the floor ; it is relieved by pressure. The pain is sonStewhat like tli^^t 
of colic. It is often described as a “tearing” pain. R continuous, 
but with exacerbations. The patient often feels that if could pass 
flatus or a motion "the pain would be relieved. With violent pain 

is associated more or less collapse, which may be pro^iAid, and may 
imitate the collapse of cholera. In almost all cases there is profound 
exhaustion with pallor and faintness, and an expression of intense anxiety 
and distress. ♦ 

In the majority of cases the pain is referred to the immediate vicinity 
of the umbilicus. The instances are few in which it may be relied upon 
to indicate the seat of the obstruction. Tlie pain at the umbilicus is 
usually, no doubt, a referred pain, the site being the mesenteric plexus. 
The localisation of the pain is often very mislea^in^^, as the following 
examples will show : — The pain was on the right ?ide jiist bdow the liver , 
the obstruction was in the ileum, 18 inches from the ciecum. — The p»in 
was on the left side, and on a level with the navel, and in one case 
where it was so placed a coil of ileum had passed through a rent in the 
right broad ligament, while in another the strangulation was deep in the 
right iliac fossa. — The pain was near the gall-bladder ; the obstruction 
was in the ileum. — The pain was in the epigastrium, and the troulde 
which caused it was due to a band passing between the uijinary bladder 
and the lumbar spine. 

It may be said, then, that the position of the pain in acute internal 
strangulatiftn is of no use as a guide to the seat of the lesion, but is rather 
misleading; and that it is more often complained of about the navel 
than elsewhere. 

The pain that is so conspicuous a feature at the beginning of these 
cases persists throughout the course of them. It does not, however, 
retain its original intensity ; it soon becomes less severe, and often 
undergoes considerable abatement. In some of the more acute cases, 
ho\^ever, it has persisted with all its original intensity until deadened 
by collapse. 

The pain often ceases shortly before death ; a relief, however, of no 
hopeful significance : it is usually coincident with a profounder collapse, 
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with gangrene of the bowel involved^ or with advanced narcotism or 

septicseniia. 

There is more or less direct connection between the intensity of the 
pain and the severity o4 the other symptoms. The attack may set in 
during sleep, or foUow severe iifdigestion or constipation, or attend some 
violent exertion. It has appeared to be induced by a purgative. In the 
majoHty of instances, however, no exciting cause is apparent, the patient 
)ieing_ in good .health, or suffering at the most from some abdominal 


uneasiness. 

Iscal tenderness, as demonstrated by pressure upon the abdomen, is 
as a rule, entirely absent at first, when indeed the patient may be 
relieved by pressure upon the belly walls. Tenderness may never appear at 
all, especially m cases pursuing a rapid course. In a few cases of less 
ac«te charac^^t has been trifling, or not sufficiently marked to attract 
notice. In 1^ majority of cases, however, some part of tlie abdomen 
becomes tend^ during the course of the disease. This tenderness may be 
limited in ex^i^, or diffused. Limited tenderness usfially appears about 
the second or tiird day ; it is a symptom that, when well marked, is of 
.some diagnostic value,' since it appears to be restricted to the actual seat 
of the lesion. Ij depends, no doubt, upon congestion or inflammation of 
the involved coils, or upon some peritonitis excited in their serous coat. 
As a factor in diagnosis, then, it is of more value than the spontaneous 
pain observed in these maladies. 

A diffused and we^ - marked tenderness generally indicates the 
onset of a peritonitis,^and is also a symptom of clinical value. AVhen 
])eritoneal inflami^tioii Ifas become diffused a general tenderness is 
liractically ^^j^tant, unless modified or concealed by profound collapse or 
naftiotism. 

/ omiting is a conspicuous and constant .symiitom. In a few cases 
it has been the earliest symptom of the obstruction ; in the great majority 
It comes on immediately after the appearance of the jiain, or within a few 
hours after that event. I have met with instances Avhere the vomiting 
did not appear until twenty-four hours after the onset of the pain. 

The ejectofl maXerial consists of the contents of the stomach, and then 
usually of bilious matters. In its next stage it may be thin and of a 
brownish colour, or be comparable to pea soup, or be of a yellow tint. 
^ omited matters with these characters arc often described as possessing 
uu “intestinal odour.”. Lastly, the vomit may become stercoraceous. 

^tercoraceous vomit is common in this form of obstruction, and 
occurs, indeed, in between 60 and 70 per cent of the examples. The 
period in the attack at which the vomit assumed a foeculent •character 


'‘iried from the second to the ninth day. ^ An average taken from cf 
number of cases gives •the fifth day as the mean. The cases^ in 
I' hich the vomited matter does not become stercoraceous are represented 
those in which death occurs at an early period, or by those in which 
t le progress of the case is less acute than usual. 

■f'he vomited matter very rarely contains blood. 
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When once it has set in, the vomiting will persist until the end of 
the attack. It is one of the most distressing of the symptoms. Every- 
thing swallowed is immediately ejected, and even when nothing is 
taken by the mouth the vomiting will contiirae incessantly. Often a 
little movement or a little pressure up'on the abdomen will excite an 
attack. When not actually sick the patient will commonly complain of 
a most distressing nausea, and will be troubled by eructations of flatus 
It is worthy of note that the patient is in no way relieved by the attacks 
of vomiting, as may be the case in other maladies associated with tins 
symptom. With few exceptions, the longer the obstruction lasts th^niore 
violent and distressing do the attacks of vomiting become. Sometimes 
they may cease entirely a few hours before death, just as under the same 
circumstances the pain may abate. In other cases, however, there has 
been a sudden and profuse gush of vomit either just before death or«m 
the act of dying, the fluid pouring, without effort, from' tjre mouth and 
through the nostrils. This symptom is sometimes obs^ved also in deatli 
from peritonitis. In a few cases, where the obstruction does not appear 
to have been very complete at first, the vomiting distinctly a1)ated after the 
violent attack marking the onset of the trouble had passed away. 

Opium has often a very decided effect upon the yomiting. AVhen 
the patient is well under* the influence of the drug the symptoms m - 
intestinal obstruction may be more or less efficiently masked. The pain 
abates, the pulse improves, the amount of urine, if lessened, increases, 
and the vomiting becomes less troublesome or ceases for a Avhile. Under 
the influence of opium even stercoraceous vomitipg may cease, and on 
the reappearance of the symptom the ejected matters may be non- 
fseculent. « ^ , 

Peritonitis, presumably by the paralysing effect it has upon ^he 
intestine, seems to have some influence upon the production of fa?ciilciit 
vomiting. When acute peritonitis sets in early the tendency for the 
ejected matter to become stercoraceous is certainly much less. In some 
cases this change has been very marked. 

In nearly every instance the act of vomiting is associated with much 
retching and distress. r 

Otmstipation, as a rule, is marked from the first, and is absolute,^ 
neither faeces nor flatus being passed. ^ 

As a rare circumstance a motion may be passed during or immedi- 
ately after the occurrence of the initial sympton^s ; it comes from the 
bowel below the obstruction. Enemas administered almost at any time 
after the onset of the attack may possibly bring away faecial matter from 
the colora Flatus generated in the large intestine may also be passed, 
but the circumstance is quit^ exceptional. 

I have met with two or three recorded Instances where blood is said 
to have been passed in acute cases other than intusjsusception. 

A more or less copious motion may be passed just before death or m 
the act of dying. 

General constitutional symptoms , — An initial rigor is exceedingly rare. 
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' Collapse is one of the earliest symptoms and iT,«,r k. ^ ] * 

There is great muscular weakness. The fLe is'dSivn'^ ^th 
and has an aspect of anxiety : the features henn drau n with pain 
.sunken, the voice weak and mu£ and a eel 

e T i. » ana a cold sweat covers cn^ 

face. In those extreme cases ivhicli may be mistaken fm eh 1 
limbs become cyanosed and the complexion livirl T] ^ 

„i.h tho.. ^fesution. gi„:r4llf P S 

„,e, i, the 1.. Tl,. piw ii s4l ■ 4^ “? K»4' “ S 

The temperature, as a rule, is subnormal throughout. Generally 
speaking, the onset of peritonitis does not affect it, Init nowand theJ 
toe may be a feeble reaction, and the temperature may reach to 99° Z 

“L 

The respirations are superficial and thoracic. Slmuld the abdomen 
Ijecome much disj:ended the breathing may be much embarrassed. 

The tongue is usually coated, being at first white and then dry and 
broiim. The mouth is parched, and a very offensive taste is complained of. 

Intense thirstf is usually a marked and distressing symptom. It is 
most maiked in instances associated with profuse vomiting, and in those 
attended by peritonitis 

Obstinate and distressing hiccough is occasionally a prominent feature 
It IS rare. 

The quantity of ui'ine ig very commonly diminished, and in the most 
acute cases may be*^ntirely suppressed, the bladder being found empty. 
As Jias beelP ifoted, the effect of internal strangulation upon the renal 
excretion is brought about mainly through the nervous system. A 
diminution in the amount of the urine is most marked, therefore, in the 
most acute cases, and in those attended by intense jiain and mucli 
collapse. In many instances the excretion of the urine has been im- 
Uiediately increased on the patient coming under the influence of opium, 
f he position of the obstruction in the small intestine has no effect upon 
dlls symptom. * It may be absent when the strangulation concerns the 
‘jejunum, and present when it involves the ileum. 

strangury is very rarely Aoticed. In one instance of this symptom 
oe obstructing band was attached t® the bladder. In another so large 
of empty coils* hung down into the pelvis that it may possibly 
lave pressed upon the bladder. The patient was a girl aged ten, and 
mass was fdund, during life, to press upon the rectum. ^ 

^eimmus is practically unknown in the acute cases, with the notable 
exception of intussusception. ^ • • 

In some 6 per cent of the cases of acute strangulation cramps are 
^oi^iplained of. The ^subject of muscular spasm in connection with 
^^'‘'uigulation of the bowel has been fully investigated by M. Berger, 
finds that the cramping pains are usually in the feet and calves, that 
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the symptom is limited to cases of severe strangulation, and is most ' 
common in adults. He has collected fourteen cases where this feature 
was noted. Eleven were cases of strangulated hernia, two of strangula- 
tion by a band, and one of obstruction by a div^^rticle. 

It is in a case of this kind, attended with cramps in the limbs, 
and profound collapse, with a cold skin and cyanosed extremities, 
that the mistake of diagnosing intestinal obstruction for cholera ha*s 
occurred. This error may well be excused when the sf.rangulation has 
been Ywoceded by an attack of diarrheea. 

The ahdominnl walk in most instances remain flaccid, or in their 
normal condition, until such' time as local or general peritonitis s^ts in, 
or distension reaches a considerable degree. Even in some cases where 
peritonitis was found after death the parietes have retained their normal 
suppleness to the end. ^ 

Meteorism. — Distension of the abdomen in most varieties of this form 
of obstruction is comparatively slight. It usually appears about the 
third day. It apppears to be least marked in the rapid cases, and 
especially so in cases attended by extreme vomiting. ^AV*hen peritomth 
sets in, the meteorism undergoes a considerable increase. The swelling is 
usually noticed first in the epigastric and umbilical regions, and may form 
a very distinct elevation of the parietes in those districts. A special, 
exception must be made of volvulus of the sigmoid flexure, in which 
meteorism is early, is pronounced, and is, at first, often localised. 

The question of any tumour or area of lynited dulness within the 
abdomen is discussed under the respective headings. 

(rt) Strangulation hg hands or through Under this lieadiiii' 

are included the following : — Strangulation, by "‘isolated peritoneal 
adhesions ; by omental cords ; by Meckel's diverticulifTSii ; by noyiial 
structures abnormally attached, as by an ailherent appendix or Fallopian 
tube : strangulation through slits and apertures of various kinds. 

The instances of obstruction that come under this heading forin 
collectively more than one-fourth of all the varieties of intestinal obstruc 
tion. 

Certain anomalous forms of obstruction due to isolated bands aiul 
adhesions are dealt with on page 808. 

The clinical phenomena in these cases are identical with those 
described as characteristic of acute intestihal obstruction. The leadini^ 
features are, indeed, those of an acutely strangulated hernia. They may 
be summarised as follows ; — 

History. — The patients are mostly young adults. In 68 per cent ci 
the casef there is a history of previous peritonitis. The 6nset is suddeU' 

. Pain appears early, is ver}'’ severe and persistent, and is mostly 
located about the navel. ‘ 

‘ Vomiting appears early, is a marked symptom ; constant, copious 
and severe. In 60 per cent of the cases it beconles stercoraceous, on 
average on the fifth day. It affords the patient no relief. 

Constipation is continuous and absolute from the first. Enemas nu^y 
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evacuate the contents of the colon. There is no discharge of blood from 
the rectum. 

Prostration is marked \ there is often profound collapse, intense 
thirst, diminished urine,^etc. 

Tenesmus is absent. • 

The abdominal parietes are flaccid, unless peritonitis has set in. 

*• Meteorism is slight. It appears usually about the third day, and in 
most cases inv^)lvea first the epigastric and umbilical regions. Local 
tenderness of the abdomen is absent, at any rate at the outset. 

Tumours or localised districts of dulness caused by the distended and 
strangled loops are extremely rare, and arc, in any case, very indefinite. 

Coils of intestine are not visible through the abdominal walls. 

The average duration of this variety is about five days. In the very 
ajiite cases death may take place within twenty-four hours. In the less 
acute cases patients have lived twelve and fifteen days. 

(/;) Volvulus of the si[/moid flenire . — This is the only common form of 
volvulus. Other varieties of volvulus are dealt with on pages 817, 818. 

Sexj Age. Volvulus of the sigmoid flexure is more common in 
men than women, in the proportion of four to one. It is very rare 
before forty ; the patients’ ages are usually between forty and sixty. 

Previous hisl)or 3 ^ — In nearly every case tjiere is a history of previous 
constipation. Some particularly indigestible food may have been 
swallowed. There is otteii a liistory of colic relieved by placing the body 
in a certain posture. , 

The mode of onset is usually sudden. 

Pain appears earfy, is la marked symptom, is severe but not usually 
so severe as in ^lie ]^xrevious form, is commonly intermittent at fiist 
becoming ^ucJSfequently continuous but with exacerbations, is very often 
complained of about the umbilicus, and later about the region of the 
bigmoid flexure. 

Local tenderness appears early over the region of the distended coil 

of colon, and is constant. i 

• Vomiting appears less early, and is less marked and seveie t lan in le 
previous form of obstruction. It may be absent. It is often scanty. It 
is stercoraceous in only 15 per cent of all the cases. It may ajate. 

' often affords much relief to the patient.- 

Frequent eructations ar^ very common. c w 

Constipation is early and absolute. Ihere is no (isciaigc o o 

from the rectum. * . ^ i 

Prostration is not so marked as in the above form of strans;nlat,om 

Tliere may, hWever, be marked collapse with 

tlnrst is not a marked feature as a rule. The patient often ^ 

dyspneea and a sense of sufFosktion, symptoifls not met with in tl p 
vious class of cases. , , 

Tenesmus is a imfrked feature in 15 per „lv and 

The abdominal walls soon become rigid, owing to the y 
•‘ilmost constant appearance of peritonitis, genera or oca . 
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Meteorism appears very early, increases rapidly, and becomes 
extreme. The thoracic viscera are often displaced by the distended 
intestines. 

Tumours of a definite character are not me^; with ; nor are coils of 
intestine visible. 

The mean duratiom is six days. In one case, at least, the patient 
died within sixty-four hours. Another patient lived twenty days. •* 

(c) Acute intussusception. — Sex ; Age. — Acute intussustf'.eption is some- 
what more common in males. It occurs mostly in the young, and more 
than 50 per cent of all cases occur under the age of ten years ; 2^ per 
cent occur during the first year of life. After forty the trouble becomes 
rare. 

Previous history. — There may be nothing noteworthy in the history 
Often the child has eaten some indigestible food, such as nuts. Exposure 
to cold, effort, and violence have all been noticed occasionally. In a few 
rare instances there is an account of previous attacks of obstruction, due 
probably to intussusception. 

The mode of onset. — This is sudden in 75 per cent of^tbo cases. The 
symptoms may appear during perfect health, and may come on during 
sleep. Very often there is a preliminary colic, or some diarrhoea, or 
bowel disturbance. , 

Pain. — This is one of the first symptoms. Often severe at first, it 
increases up to a certain point, and then subsides. It is not so severe, 
on the whole, as in strangulation by bands. Tl\e pain in any given case 
may begin gradually in the form of trifling attacks of colic, appearing 
at long intervals or coming on only after defaecation ; or a violent 
initial attack may be preceded by a definite bpt trihing sense of dis- 
comfort in the abdomen. The form of invagination that inmost usually 
associated with intense pain at the onset is the ileo-colic. 

The pain is colicky, and its great feature is its occurrence in paroxysms 
Intermittent pain, as has been already stated, nearly always indicates an 
incomplete obstruction in the intestine, and in intussusception it may 
therefore be expected to be well marked. The pain may at first occur- 
at long intervals, during which the patient is free from suffpring ; but as 
the malady advances the intervals become shorter and shorter. In the 
acuter forms the intervals are not marked. The patient very often is 
never free from pain; but here, although tie pain is continuous, it is 
broken in upon by definite exacerbations. The intervals between the 
attacks are sometimes very precise, the paroxysms ajjpearing every twenty 
or thirty minutes, and having a more or less exact duration. In any 
case, as tl^e intussusceptum becomes congested, its neck more and more 
strangulated, and its lumen narrowed, the pain becomes more continuous . 
although it is still associated* with exacerb^ttijons. When the paroxysms 
are \narked they usually appear suddenly and subside suddenly, although 
to this course there are many exceptions. 

The pain in intussusception depends upon violent and irreguh'i^ 
peristaltic movement. It is more severe, as a rule, in cases involving the 
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small than m those involving the large intestine. Some of the most severe 
instances of pain have been in the ileo-colic Varieties, and in invaginations 
high up m the small intestine where the muscular coat is well deVeloped 
It has been said that t^ie intervals between the paroxysms are shorter 
when the small gut is involved, as compared with the colon This is 
^often true, but the fact depends rather upon the greater degree of occlusion 
Aet with m the lesser bowel than upon the anatomical position of the 
lesion. Everything depends upon the state of the intussusception itself ; 
a small invagination in the colon may cause early and intense pain, 
whilg, on the other hand, an ileo-c(ecal invagination may actually project 
at the anus before much pain has been produced. 

I cannot support the statement that the more empty the bowel the 
less the pain. 

^ In position the pain is at first very ill-defined, but as the invagination 
advances, and especially as a definite tumour is formed, it becomes more 
or less distinctly localised about the seat of the lesion. 

At first the abdominal walls are not tender on pressure j it often 
happens, indee^J, that pressure over the more painful part relieves the 
patient's suffering. ‘In intussusception the abdomen in time usually 
becomes somewhat tender on pressure, especially about the site of the 
invagination. 'Ibis is partly the result of cpntinued irregular muscular 
action, but is perhaps to a greater extent due to the engorgement of the 
invaginated parts and to the appearance of some local peritonitis. In 
the absence of a definite tumour a definitely-localised tenderness is a 
valuable guide to the position of an intussusce[)tion. Sometimes the 
pain is relieved when the»patient assumes a peculiar posture The longer 
the case Ig^sts thS greater is the tendency for both the pain and the 
teiderness toTJecome diffused, presuming that they have been previously 
localised. 

Vomiting in intussusception is by no means so conspicuous a symptom 
as it is in other forms of acute intestinal obstruction, such as in strangula- 
tion by bands. It does not appear so early ; it seldom becomes excessive 
•or very distressing ; it is less often stercoraceous, and is apt to fluctuate 
considerably. 

In about three-fourths of the acuter cases it appears with the earliest 
symptoms, coming on either with the pain or a little while after it. In 
the remaining cases it apjfcars later, and on an average about the third 
<Iay. In about 8 per cent of the acute and subacute cases vomiting does 
not appear to have occurred at all during the course of the malady. 

There is often great irregularity in the appearance and character of 
the sickness.* Indeed, as a rule in intussusception this s^ptom is 
marked by considerable fluctuations. In many cases the vomiting, after 
having been severe, has been absent for several days together. In several 
examples of the acute form of the malady which I have collected* the 
patient was only sfbk once, while in other instances the vomiting 
appeared at long and irregular intervals. The attacks of vomiting often 
coincide with attacks of pain. In one case of acute invagination where 
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the sickness had ceased the symptom wa^ set up afresh by introcfucing 
the finger into the rectum. 

The examination of a number of recorded cases shows that the 
vomiting is least severe and most inconstant m those cases that are 
associated throughout with diairbrna. Very often also it is slight in 
degree in those instances of the malady that are attended by distinctly^ 
paroxysmal pain. In other words, the sickness is least troublesonft 
when the lumen of the bowel is still patent. Most of thooworst instances 
have been in cases marked by early and persistent constipation, ex- 
cluding from that term the passage of blood and mucus unmixed^witli 
faeces. In any case the sudden cessation of diarrhoea is usually attended 
by an increase in the vomiting. 

In many instances the vomiting gives much temporary relief. This 
is especially the case Avhen it appears at long intervals. This feature Js 
more marked in the vomiting of intussusception than in any other form 
of obstruction. 

The vomited matter is usually alimentary or bilious. Faeculent 
vomiting is not met with in more than 25 per cent .of all cases of 
acute or subacute intussusception. In chronic cases it occurs only in 
about 7 per cent. In the acuter cases stercoraceous vomiting is iii 
nearly every instance associated with constipation, or at least with the 
passage of no faecal matter in the discharge from the anus. It is met with 
most frequently in invaginations about the ileo-caecal region, and then in 
those involving the lower extremity of the small intestine. It appears, 
on an average, on the fourth or fitth day. Often, however, it does not 
appear for a week or a fortnight, or not until near the end of the 
case, when the progress of the malady is distinctly subacute. , In two or 
three instances blood has appeared in the vomited matter. “TThis symptein 
is usually met with in children and in enteric intussusceptions. 

On the whole, it may be said that vomiting is most marked in the 
enteric and ileo-colic invaginations, less marked in the ileo-caical forms, 
and least so in the colic and rectal varieties. 

The state of the bowels in intussusception presents very distinct* 
characters. As a result of the violent peristaltic action ^xcited by the 
invagination, diarrhoea is a very common condition ; and as a consequence 
of the great engorgement of the intussusceptum it follows that the 
motions passed are usually stained with blood. When the lumen of the 
bowel becomes so occluded that no more faecal matter passes, the evacua- 
tions may consist simply of bloody mucus. 

Constipation, as indicated by the passage of no faecal matter, is not 
common in intussusception. In the majority of the acute and subacute 
eases there is some diarrhoea at first, and then absolute constipation 
towards the end of the caise. The occurrence of more or less con- 
stipation as a marked feature during the progress of the malady does 
not pertain to more than 30 per cent of the cases. Sometimes 
diarrhoea continues throughout the whole course of the case, being, as 
rule, more marked at the beginning than at the end. At the same 
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time it may be noticed that a severer diarrhoea, or a diarrha^a after 
constipation, may precede, attend, or follow the elimination of a gan- 
grenous intussusceptum Sometimes a loose state of the bowels alternates 
with some constipation, ^ut this condition is more usual in the chronic 
forms of the malady. The diarrhoea may be severe ; and from ten to 
twenty evacuations may pass in the twenty-four hdurs. 

*• . The occurrence of blood in the stools is a striking feature. As a rule, 
the more acut^the case and the more violent the strangulation, the more 
conspicuous the haemorrhage. In acute cases this symptom is present 
in a^out 80 per cent of the examples. It is met with less frequentl)^ 
in those following a subacute course, and is found in no more than 50 
per cent of the chronic cases. It is perhaps more marked in children 
than in adults. It is most frequent in the ileo-colic varieties, then in the 
i|^o-ca3cal, next in the colic, and is probably least frequent in enteric 
invaginations. The amount of blood is usually not excessive ; the 
hjemorrhage may, however, be so profuse as to be the principal cause of 
death ; the clots of blood may block up the lumen of '•the intussusceptum, 
and may eveA j^hig the bowel below the seat of the invagination. In 
any case the symptftm is usually more marked at the outset of the 
attack than during its later progress. Bleeding may, however, attend the 
evacuation of the intussusceptum. , 

Tenesmus is a striking symptom. It is more commonly met with in 
acute and subacute than in chronic cases. Indeed, other things being 
equal, the more chronic ^e case the less frequent is the appearance of the 
symptom. I find that in acute and subacute forms tenesmus occurs in 
about 55 per cent of the examples. Rafinesque finds ati account of 
the occurjjence df thi.s symptom in only 13 per cent of distinctly 
clifonic cases.^ The frequency and severity of the tenesmus depend 
mainly upon the nearness of the intussusception to the anus. The 
symptom, therefore, is very usual in rectal and colic invaginations, is 
common in the more extensive ileo-csecal varieties, and is least often met 
with in the pure enteric forms. 

• Tenesmus is usually an early symptom of intussusception, and indeed 
is often amopg its first manifestations. It may be so persistent and 
so severe as to cause intense distress. When the invagination occupies 
the rectum or sigmoid flexure the tenesmus may be followed by paralysis 
of the sphincter ani, wherAjy a patulous condition of the anus is pro- 
duced. * 

Prostration. — Int^emore acute cases there is much collapse, especially 
in the young * but, on the whole, the amount of shock is less than in 
strangulation *by bands. In the acute cases the temperatuie is sub- 
normal. In the m^'ority of the cases, and especially in those distinctly 
subacute, the temperature is v<5rmal or a little above subnormal. 

Intense thirst, as in cases of strangulation by bands, is not commofl. 

The child is very festless and peevish. 

The abdominal walls are flaccid unless some peritonitis has set in. 

Meteorism is quite rare except in cases associated wit pronounce 
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constipation. It is thus most commonly met with towards the end of 
the attack. When diarrhoea exists, not only is no meteorism present 
but, on the contrary, the abdomen is often distinctly sunken. On the 
cessation of the diarrhoea the symptom may appf^ar. It is usually quite 
moderate in degree. It is needless to say^ that it appears to a greater or 
less extent when perit6niti3 sets in. 

The “ signe de Dance ” is of little or no value. It is said to oocifr 
in cases where the caecum has become invaginated, as ir the ileo-c£ecal 
forms of the disease ; it consists in a depression about the right flank or 
right iliac fossa. It is supposed to indicate the displacement o^ the 
caput coli. 

A tumour. — The presence of a tumour formed by the invaginated 
mass, and to be felt either through the abdominal parietes or rectum, is 
to be discovered in a little less than 50 per cent of all cases, and wou^d 
appear to be not more frequently felt in the chronic than in acute 
forms. The tumour is most frequently associated with the ileo-caecal 
and the colic varieties, least frequently with the enteric and ileo-colic. 
It is usually more distinct in children than in adults*, - The tumour 
varies in size. It may be as small as a hen^s egg, 'or it may attain the 
thickness of the adult forearm. It is cylindrical, and is very commonly 
described as sausage-shaped. It often shows the distinct curve of the 
intussusception. As regards length, it is usually short, and very rarely 
exceeds six inchea This limitation in length does not necessarily 
correspond to the length of the invagination mass ; it depends rather 
upon its position. The tumour is not evident when it occupies the 
hepatic or splenic flexures of the colon, and thus the portion that can be 
detected cannot well exceed the length of the transverse or descending 
colon, or of part of the right limb of the large bowel. • 

Sometimes it assumes the appearance of a double tumour, one part 
having been felt in the transverse and the other in the descending colon, 
the intermediate portion in the splenic flexure not being evident. In 
the ileo-caecal variety the tumour will be more distinct the nearer the 
mass to the rectum ; while in the caecum and lower ascending colon the* 
tumour must necessarily be small. The rarity of a tumouj in the ileo- 
colic variety is explained by the small size of those invaginations when 
simple, and by the fact that the intussusceptum is composed of small 
intestine enclosed in large. Thus it happens that the tumour is most often 
met with over the descending colon, and next in frequency over the 
transverse colon. Enteric invaginations usually form a tumour in the 
caecal region, the lower ileum being the part most often involved. 

The tumour varies in distinctness, and it is seldom that all parts of it 
€an be made out equally well. It usually appear® flxed ; but it may 
often, especially in chronic‘s cases, be observed to change its position, 
noT^ to advance along the colon in the direction of the anus, and noAV to 
return in the inverse direction. It can often be mide to move under the 
use of an enema, the mass being forced back towards the csecum ; this 
can only occur in invaginations that involve the colon. The progress ot 
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the invagination from the csecum to the rectum can often be distinctly 
watched. A tumour which remains long stationary in the caecal region 
probably depends upon an ileo-colic invagination. 

In consistence it fejls hard and resisting. Its density may vary 
greatly. During attacks of pain it may be large, prominent, and hard ; 
during the intervals it often becomes less distinct and softer. When 
Vst noticed it frequently happens that it is only present while painful 
peristaltic movwents are going on, being quite absent when the patient 
is free from pain. When it has existed for some time it is generally 
tend^ ; but in earlier periods any pain that may be felt in it is often 
relieved by pressure. In a doubtful case an examination of the abdomen 
should be made under chloroform. 

In about 25 per cent of the cases in which a tumour is present it may 
felt in the rectum or may project at the anus. This condition, as may 
be surmised, is almost limited to the colic and ileo-caecal invaginations. 
It appears much more frequently in children than in adults ; in children, 
moreover, the tumour reaches the rectum much more quickly, owing to 
the greater m^)l)jlity of a child’s colon. In such patients it has reached the 
rectal region by the second day of the attack, and, as already stated, may be 
one of the early evidences of the invagination. As a rule, the tumour 
appears in the rectum much later ; on an average (in acute and subacute 
cases) on the seventh day. In chronic forms the average date for the 
appearance of the mass in the rectum is the fifteenth day. It has, however, 
appeared as late as the tj^ird and fourth months, and in oiKi case as late 
as the seventh month of the duration of the symptoms. The protrusion 
is usually small (being abc^it three inches in length) and conical in ^ape ; 
but it ma^attain '"great'sr length (I have seen one eight inches long), and 
cashes are repdiTbd where ten and twelve inches of bowel have projected 
from the anus. The protruding mass is usually deeply congested and 
much altered in structure. It may be gangrenous. Even when it has 
protruded for some time at the anus the intussusception has been success- 
fully reduced by enemas, insufflation, or laparotomy. At the apex of 
•the projecting tumour the ileo-coecal valve may be presented, and near 
its extremity the orifice of the appendix. When examined by the finger 
introduced info the rectum, the tumour, before it has prolapsed, presents 
tolerably characteristic features to the touch ; its swollen extremity with 
its narrowed lumen has beeA many times compared to the os uteri. 

The tumour when in the rectun/, or when protruding beyond it, has 
often been the cause of an error in diagnosis ; it has been mistaken for 
prolapse, for rectal polypi, and for piles. Unfortunately the error has 
sometimes expended from diagnosis to treatment, and the mas% has been 
incised, or cauterised, or even cut off. 

{d) Acute obstruction by gfill-stoms, forSlgn bodies, etc.— There may 

a history of foreign bodies swallowed. Gall-stones are much rtore 
common in women tfhan in men. The average age is fifty to sixty- 
fivc. Gall-stones may have been passed. There may e no is o 
hepatic colic. Stones which cause obstruction have passed direct from 
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the gall-bladder to the duodenum or neighbouring small intestine by 
ulceration ; a stone which could pass the common bile-duct could not of 
itself occlude the bowel. 

It will be convenient to deal with obstruction, by gall-stones as typical 
of the present series of cases. • 

In the first place*, if there need be no history of hepatic colic 
there is often evidence, on the other hand, of a previous local peritonitfc 
in the neighbourhood of the gall-bladder, such ‘‘ attack representing the 
time of the passage of the stone from the gall-bladder. In many 
instances symptoms of obstruction have appeared very soon after the 
supposed entrance of the stone into the bowel ; in other cases sT long 
interval has elapsed. 

In perhaps a large number of cases a gall-stone of considerable 
magnitude may pass along the bowel without exciting any marked dis- 
turbance, and may only cause trouble when it comes to bo evacuated at 
the anus. In other instances the passage of the calculus is marked by 
attacks of colic from time to time, by irregularity in the motions, by 
some meteorisra, and by vomiting. The symptoms may J^e* severe while 
they last, and indicate, no doubt, a complete but temporary obstruction. 
The symptoms after being violent are not infrequently relieved suddenly, 
and the jiatient passes in a few moments from a state of intense suffering 
to a condition of almost perfect ease. Such a transition is probably coin- 
cident with the passage of the concretion through the ileo-ca3cal valve into 
the colon, where it ceases to give trouble. The \pngth of time which may 
intervene between an attack of obstruction and the actual passage of the 
stone ^ay bo. considerable ; it may amount to Qiie or two weeks. 

In a great number of cases the clinical histpry is as follows : — The 
patient dies of an attack of acute intestinal obstriictUffi. In tli^se 
attacks there is pain more or less persistent and of a colicky 
character, vomiting that is usually very copious and may become sterco- 
raceous, constipation that soon passes into absolute obstruction and 
more or less meteorism of the abdomen. These attacks, as a rule, do not 
arise suddenly. They are not associated with the severe pain that, 
marks some forms of acute obstruction, such as strangulation by a band ; 
and, as a consequence, they are not attended by so much collapse. The 
vomiting is often very frequent and copious, and in the majority of cases, 
where the lower ileum is concerned, bccofhes faeculent before death. 
There is no marked abdominal tenderness unless peritonitis be setting m- 
It is only in the rarest instances that any tumour hAs been detected. 

So far as recorded cases show, the average duration of these acute 
final attafiks is seven days, the shortest period being four days, tlie 
longest fifteen days. f 

These attacks have oftfen been preeb^ed by similar evidences of 
obstruction, which may or may not have been brought about by ti*® 
same stone. Thus one patient had two attacks, the previous one 
occurring three months before death ; another had three attacks whicii 
appeared eighteen months, twelve months, and six days respectively 
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hefoi*fe death. In another instance the patient is described as having 
had many attacks like that which proved fatal in the end. 

In the intervals between such attacks the bowels have usually been 
irregular and the patient liable to digestive disturbances and to sickness. 

In another set of cases the obstruction leading to death has been 
more chronic. There has been, perhaps, absolute constipation for twenty 
*4ays before the decease of the patient, and the progress of the case 
may have beep indolent and gradual. Such cases also may or may 
not have been associated with previous attacks of intestiniil disturbance. 
In these more chronic cases all the symptoms are less marked ; the 
pain^may be intermittent, the vomiting is less pronounced and is rarely 
fa^xulent, there may be some meteorism, and the coils of intestine may be 
visible through the parietes. 

In a third series of cases the stone would appear to cause but partial 
olDstriiction, and symptoms are produced which are identical with those of 
stricture of the small intestine. 

Concerning partial obstruction, it should be not(^l that an impacted 
calculus may®ii^ time push out a diverticulum from the intestinal Avail, and 
thus become encystud without offering a great obstacle to the passage 
of intestinal matters. This is said to occur most frequently in the 
duodenum, but*probably the cases thus described are rather instances of 
a gall-stone making its way towards the duodenum by direct ulceration 
from the gall-bladder. 

It will be obvious that the symptoms must depend somewhat upon 
the position of the storm in the intestine. The nearer the obstruction to 
the stomach the meft’e n^prked is the vomiting, and the iqss marked or 
the longer delayed are the evidences of interference Avith the action of the 
hywels. Ri ari^ne cases of impaction in the jejunum the vomiting has been 
very severe and remarkably copious. The symptoms have become almost 
immediately exaggerated by the taking of food, Avhdc constipation has 
not become pronounced untd the other s5^mptonis have existed for some 
time. In a case of Dr. Pyc-Smith^s, in Avhich the gall-stone was in the 
• upptir part of the jejunum, the A^omiting Avas profuse ; no less than one 
and a quarter gallons of bilious fluid Avere ejected in forty-eight houi.^. 
The patient fived six days. 

Obstruction is often assisted by abrupt bending of the bowel at the 


point of impaction of the slone. 

Spontaneous evacuation of the.stone may occur even after symptoms 
of great severity. Thus, in the case recorded by Dr. C. Martin, the 
patient suffered from absolute obstruction lasting six days ; the vomiting 
became severe, and was at last stercoraceous, but on the moryng ot the 
seventh day a motion was passed which was followed by t e eyacim i^n 
of a large stone. The pati 9 Mt rapidly recovered. The concretion had a 

circumference of 3i inches. , . 

In another casef quoted by Dr. Sands, a Avoman, age . 

from obstruction due to the impaction of a ® mntion was 

was complete for four weeks. At the end of that time a motion was 
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passed, and was followed seven days later by a biliary calculus w^th a 
circumference of three inches. Stercoraceous vomiting set in on the 
third day and lasted for three weeks. The patient had been treated by 
aperients and by enemas. She made a good recovery. 

The symptoms produced by enterolith% which may be conveniently 
considered here, vary greatly, and depend a good deal upon the situation 
of the mass in the intestine. They very rarely cause sudden occlusion, ok* 
the bowel. Death may be due to an acute atbick. The ig^tone may form 
a diverticle for itself in the bowel. 

The symptoms of intestinal stone are, as a rule, distinctly chronic 
In some instances there is a history of long -continued digestive* dis- 
turbances, with occasional attacks of pain and sickness, and with 
generally some amount of constipation. The patients, indeed, present 
the symptoms of a persistent, incomplete, and inert obstruction in the 
intestine, and are apt to become emaciated and hypochondriacal 
Symptoms such as these may continue for years. 

• 

B. The chronic cais#s. — The causes of chronic obsjiruction of the 
bowels are very numerous and very varied. For diagnostic purposes the 
cases may be divided into the four following classes : — {a) Stenoses of the 
small intestine ; (h) Stenoses of the large intestine ; (c) Fa3cal accumula- 
tion ; {d) Chronic intussusception. 

(a) Stenoses of the small intestim , — In the matter of sex there is nothing 
clinically to notice. Non-cancerous strictures usually occur about early 
middle life ; cancerous strictures are rare before forty. I have, however, 
met with a (;ase in a woman of twenty-two. .Certkin strictures of the 
bowel are congenital. ^ *• 

Previous history. — In non-cancerous cases there will oftffTbe a histoj;y 
of ulcer of the intestine, or of conditions that may lead to destructive 
changes in the gut ; for example, tuberculosis, dysentery, injury, 
strangulated hernia, perityphlitis, pelvic peritonitis, and so forth. 

Course. — The onset is usually gradual. The course of the malady is 
slow and peculiarly irregular. Acute attacks, due to temporary blocking . 
of the canal, of obstruction are apt to appear from time to time, and 
the case is often fatal in an acute obstructive attack, ’riio contents 
of the small intestine are fluid, and the canal may be much narrowed 
before actual obstruction takes place. ^ 

The most conspicuous feature of stenosis of the lesser bowel is the 
occurrence of attacks of paroxysmal pain at longer ol* shorter intervals. 

The pain is distinctly intermittent, and is of the nature of colic. 
Long inte^als of absolute freedom from suffering often intei^vene between 
tbe attacks. As the intervals between the paroyysms shorten, the 
attacks become of longer durd-tion ; but, in'tji® earlier periods of the case, 
thesi intervals may amount to many days or even weeks. The earlier 
attacks of pain are slight, and are usually ascribed to indigestion, flatulence, 
and the like. They are very often provoked by food, and especially by la- 
digestible food. The pain radiates from the navel and is seldom localised. 
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It most usually appears some three or four hours after food, rarely later, 
but not infrequently earlier. As tune advances the attacks become more 
and more frequent, and more and more severe. When complete ob- 
struction sets in, as in ^ definite attack of acute obstruction, the pain 
becomes continuous, but with exacerbations. 

In uncomplicated cases there is no definite local tenderness. 

•During the earlier attacks of pain there may be nausea. In the more 
severe attacks the patients vomit. The vomiting is often provoked by 
food, it is late ’to appear, is often scanty, and, except towards the end of 
an a(mte obstructive attack, is rarely fseculent. In the interval between 
atbacKS of pain the patient either feels well, or merely complains of in- 
digestion, or of some nausea, and trouble with the bowels. 

On the whole, it may be said that vomiting is neither pronounced nor 
v^ry distressing. It is a little more marked the higher up the obstruc- 
tion. It may be said to exhibit considerable fluctuation. 

The state of the bowels is subject to the greatest variation. In about 
60 per cent of cases constipation is the prominent •feature. In some- 
thing less thap 40 per cent there is constipation alternating with 
diarrhoea; but in very few cases only is diarrhtea the ordinary 
condition of the bowels. During the initial attacks, and during the 
final attack, constipation is almost invariably, and may remain absolute 
for many days, or even for two or for three weeks. The constipation at 
first yields to treatment, but soon becomes more and more obstinate. It 
is important to note thaj the earlier attacks are often relieved at once by 
an aperient. Like relief may follow the use of an eiiemii. 

Sometimes an a'ttack^ of long- continued constipation * is suddenly 
relieved bv a copidus and spontaneous stool. In such cases, probably, the 
plyg or other fJBstructing agent has yielded abruptly. 

It is not very uncommon for the patient, after days or weeks of 
absolute obstruction, to pass a copious motion just before death. 

In cases of cancerous stricture dark-coloured clots (containing altered 
blood) are passed in rare instances ; less rarely the motions are discoloured 
•by blood. 

Tenesmus is practically unknown. 

As regard^ the general condition of the patients, they become pro- 
gressively weaker as the disease advances, being worn out by the frequent 
attacks of pain and vomiting, and enfeebled by the loss of appetite that is 
often a conspicuous symptom. Enfaciation is usually pronounced, and 
the patient’s wasted and cachectic aspect may be such as to suggest the 
presence of malignant disease in cases of a non-malignant nature. In 
examples of c*ancerous stricture, emaciation, loss of appetite, a^d loss of 
colour are, of course^ all much more marked. 

The state of the abdomen^The abdominal walls remain flaccid except 
fluring some of the more painful paroxysms, or after the occurrence of 

peritonitis. • 

I>uring the attacks of obstruction there will be some meteonsm, 
'^hich, however, is never excessive. In the intervals between the attacks 
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tlie abdomen will not be swollen ; its walls, indeed, are comiionly 
retracted, especially in cases associated with much wasting and diarrhctja. 

It is very usual for the movements of the intestinal coils to be visible 
through the parietes, a circumstance that is best seen during the j)ar- 
oxysms of pain. This symptom is one,, of the utmost importance; it 
indicates the presence- of a long-abiding incomplete obstruction and of 
hypertrophied coils above it. , ^ 

In no instance among the recorded non-malignant , cases was any 
tumour to be felt, nor any localised dulness that could assist in the 
diagnosis of the ailment. 

In the cases of cancer a tumour has been detected in some ^ per 
cent of the recorded cases. 

Areas of dulness duo to an accumulation of fluid in the gut above the 
stricture are fairly common ; equally common is it to obtain, on palj)ii- 
tion, splashing sounds as of water in a membranous bag. * 

Kumbling and gurgling sounds are commonly heard, and are audible 
to others beside the patient. They are especially noticed during the 
attacks of pain. These- sounds, together with the movements of visible 
coils, are much increased by purgatives. •- 

Except in the early stages purgatives are often attended by much pain 
and much commotion within the abdomen. After the bdwels have acted, 
however, there is much relief. 

It has been said already that cases of stricture of the lesser bowel 
are usually attended by certain painful attacks, at intervals, which in- 
dicate a temporary obstruction of the strictured part. It may be readily 
understood fhat the first occurrence of this, obsttriiction may also be 
the last — that, in fact, the stenosis, after existing for^some time without 
causing symptoms, may become suddenly occluded, and this ocj;lu- 
sion may bring about a fatal issue. Such a case is reported by 
It concerns a man, aged forty-nine, who had been liable for some months 
to constipation. For some days before his admission into hospital he had 
had some pain in the lower part of his abdomen. On admission the 
limbs were cold and cyanosed, the face livid, the eyes sunken, the patient, 
much troubled by vomiting, and the pulse very small and feeble. There 
was constipation. An epidemic of cholera existed at the *time, and the 
case was taken for an example of that disease. The patient was treated • 
by hot baths and by such measures as were then in vogue for the treat- 
ment of cholera. He died on the eighth day after admission. Before his 
death stercoraceous vomiting had occurred, and thfc general charactei’ of 
the case had been recognised. The autopsy revealed the stricture in the 
lower ileipn which would barely admit a crow-quill. ‘ 

With this form of intestinal obstruction — consid(?red purely clinically 
— must be associated for diagnostic purposes : 

• 

(a) Simple and malignant strictures of the smati intestine. 

(/?) Some cases of adhesions binding some portion of the bowel into a 
fixed loop or fixing it in a bent position. 
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(^) Cases of compression or matting together of several coils of 
intestine by adhesions. 

(5) Obstruction by neoplasms. 

(e) Some cases of oljstruction by gall-stones and foreign bodies. 

(0 Some cases of compression by a tumour outside the gut. 


' •All these forms of intestinal obstruction may present symptoms which 
resemble one another more or less closely, and which seem to find their 
typical representation in a case of stricture of the lesser bowel. In each 
instance it will be noted that there is some permanent but partial 
occlusion of the intestine. The resemblance between these various forms 
of intestinal obstruction is very commonly so close that a precise differ- 
ential diagnosis is impossible. In the second and third forms there will 
pj^obably be some history of the local peritonitis which gave rise to the 
adhesions producing the ohstruction. In the fifth form there will be 
the history of gall-stones or foreign bodies. In the sixth variety, the 
tumour, which will probably have origin in the palvis, ma)^ in many 
instances, be*o]jvious upon examination. 

(/>) Stenoses of tJieHarge intestine . — In these cases the symptoms are very 
similar to those of stenosis of the small intestine. In the matter of sex 


and age and previous history there are thp same circumstances to be 
noted which have been alluded to in the previous paragraph. 

The course of the malady is attended hy a similar irregularity, and by 
the same kind of paroxy^smal attack. 

The pain is of the same paroxysmal, colicky character, but, on the 
whole, is much less sever#*. • 

The interval *of tinje between the earlier attacks is often consider- 
able. Thlis lif^one case nine months elapsed between the first and the 
second. In other instances there have been three or four attacks a year 
for some years. As the stricture narrows these occurrences become more 
frequent and more troublesome. 

Unlike the strictures of the small intestine, stenosis of the colon is 


:enerally unattended by symptoms of the nature of indigestion. There 
3 usually but little connection between the attacks of pain and the 
^digestion of food. 

The attacks in cases of stenosis of the lesser bowel are commonly 
elieved by the administAitioii of a imrgc ; but in cases involving 
he colon the opposite usually obtains. Aperients are apt to aggravate 
listing symptoms — a circumstance that depends, no doubt, upon he 
uore solid character of the contents of the larger bowel. 

The final obstruction is usually preceded by many attacks of 
>aroxysmal pain. « Between these attacks the patient may feel tairly 
^ell, although he is usually, ttoiibled by cohstipation, or by constipation 
■Iternating with diarrhoea and with much flatulence. ® 

ion becomes absolutl the character of the pain changes, just as in the 
ase of the small intestine; it ceases to be distinctly 
•ecomes more continuous. Pain in the back is not uncommon in cancer 
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of the colon, especially in cancer of the sigmoid flexure. In the "later 
stages of the disease it may be severe. 

The prevailing condition of the bowels is one of chronic constipation 
now and then associated with spurious diarrh^m ; just as is seen in 
cases of stricture of the rectum. Of thirteen cases of simple stricture 
constipation was the prevailing condition in eleven ; in the remaining 
two examples constipation alternated with marked diarrhoea. In 
cancerous cases diarrhoea, or diarrhoea alternating with ^constipation, is 
much more common. In twenty -eight cases of cancerous stricture con- 
stipation was prominent in fourteen ; in the remaining fourteen therg was 
diarrhoea. 

The final attack is characterised by absolute constipation. Nothing 
may pass the rectum for ten or twenty days before death. In some cases 
the period of absolute constipation has exceeded these limits, and hjjs 
attained a duration of thirty and even of forty days. During the earlier 
attacks there is also constipation. 

The constipation at first yields to aperients or enemas, but in time 
becomes more and more obstinate. Enemas usually act efficiently 

than purgative medicines. It has been shown ‘that in some cases 
water can be injected through the strictures from below, but not from 
above. , ^ 

Vomiting is less marked in stenosis of the colon than in that of the 
small intestine. In the earlier attacks it may be entirely absent, or 
appear late and be very scanty. In more serjous attacks vomiting is 
more frequent, and in the final attack it is constant. It is seldom a dis 
tressing symptom and often fluctuates in severity, bein^ sometimes absent 
for days, even during the final obstructive attack. It ‘is rare^v feculent 
except during the obstruction that immediately precede'^^eath. Ev^n 
under such circumstances the cases of stercoraceous vomiting are to those 
of non-faeculent vomiting as five to seven. 

Among the more special symptoms tenesmus may be noticed. This 
is especially apt to occur in cases of stricture low down in the colon, 
and particularly in cases associated with diarrhoea. It is more marked • 
in the early than in the later stages of the disease, and is giorc common 
in the malignant than in the n on-malignant cases. 

In some cases of stricture in the lower part of the sigmoid flexure 
the motions passed have been distinctly flatteVied or otherwise altered in 
shape. When the stricture is in the 'higher part of the colon the faecal 
matter passed through the stenosed part becomes remodelled in the lower 
portion of the bowel as it passes towards the rectum. The shape and 
size of thp motions, therefore, are of very little value in the diagnosis of 
stricture of the colon. The rod-like and tape-like motions nearly alwa}s 
depend upon a morbid confraction of th6 , sphincter. The motions are 
often flattened by a very enlarged prostate. I have known a large 
rounded mass of faecal matter, the size of a hen’s dj^g, to be passed by a 
patient who had a stricture that would only just admit the forefinger, and 
which lay only six inches from the anus. 
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llaemorrhoids are often met wjth in association with malignant disease 
low down in the colon. 

A bloody discharge from the anus is met with in about 15 per cent 
of all cases of cancer of, the colon (the rectum being excluded); in most 
of these instances the troublous low down in the sigmoid loop. When 
a cancer is situated low down the motions are now and then streaked 
Vifeh blood and mucus. 

Ballooning tof the rectum may be said to be common in connection 
with stricture of the colon, especially when the obstruction is low down. 
The ^symptom is due to some disturbance in the innervation of the 
rectum ; it disappears under an anaesthetic. It is met with in con- 
nection with other intestinal troubles, such as perityphlitis, and when 
present cannot be said to do more than raise a suspicion of stenosis of 
t|je colon ; it is not sufficientl}'^ definite to be of diagnostic value. 

The general condition of the patient in these cases may be expressed 
m the same words that have been applied to cases of stricture of the lesser 
intestine. • 

In malignaijjt disease the loss of weight, strength, and colour is very 
marked. • 

The abdominal walls remain flaccid unless some peritonitis have 
arisen. So long as the bowels act there but little meteorism, and 
in cases associated with diarrhcea the parietes may be retracted. As the 
obstruction becomes more complete the abdomen becomes more and more 
distended, and in fatal fases there may be a considerable enlargement of 
the belly by the time that death occurs. The outline of the colon 
distended with ffecaf maUer is often very evident, and in, any case the 
distension is most*friarkeil in those parts of the abdomen which are occupied 
by# the large iifftstiiie. The outline of the colon, moreover, may be indi- 
cated by some dulncss on percussion, while the region of the small 
intestine remains tympanitic. 

Often large faecal masses can be felt in the bowel above the obstruction, 
masses so prominent as sometimes to form very distinct tumours, the 
•nature of which has not always been accurately recognised. 

Coils of intestine in movement are very apparent through the parietes, 
and sometimes these hypertrophied coils are enormous. Movements in 
the coils are associated with colicky pains, with loud rumbling and 
gurgling sounds as of the* bubbling of gas through water. A coil on 
percussion may at one moment be resonant, but when a peristaltic wave 
passes along it, and the gas which caused the resonance is driven out, the 
fecal matter lodged in the coil alone remains, and the percussion note 
becomes dull.* Coils distended with fluid, giving the sense of membranous 
bags filled with wadber, are often to be made out, especially after the 

administration of aperients. , ^ r i ^ i. • £ 

In cases of simple stricture no tumour is to be felt ; but in cases of 
malignant disease a tftmour is to be detected through tea omma wa s 
lu no less than 40 per cent of the examples. • . i x 

With this form the following different varieties may be associated for 
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diagnostic purposes : — Simple and malignant stricture of the colon * com 
pression of the gut by adhesions ; obstruction by neoplasms ; compression 
by a tumour outside the gut ; some cases of enterolith in the colon. 

(c) Fcecul accumulation , — Obstruction of the |^owels by faecal accinim- 
lation is more common in women than in men, is most frequently met 
with in those who hav^e passed middle life, and is common in the subjects 
of hysteiia and hypochondriasis. A history of dyspepsia, imperfect toetl** 
irregular and hurried meals, and a “ neurotic conditio v. ” are common 
conditions.' Such patients are liable to habitual and troublesome con- 
stipation ; their bowels are seldom opened without the aid of aperient or 
enema. Many days elapse without a sufficient stool, and from* time 
to time enormous quantities of faecal matter are evacuated by artificial 
aid. Sometimes there is a brief interlude of spurious diarrhcea, which 
depends upon catarrh excited in the bowel above the faecal accumulation ; 
the catarrh causes a free exudation to be poured into the intestinal canal 
this dissolves a certain amount of faecal matter, which, finding its wav 
beyond the main mass, appears at the anus as a slight watery motion. 

In more marked cases the abdomen becomes distencjed, evacuations 
are less frequent and more difficult to obtain ; the? patient complains ot 
a sense of weight and fulness in the abdomen ; his appetite is poor, his 
tongue foul, his breath offeijisivc. He is much troublerf by indigestion, 
by distension after food, by flatulency and by eructations. Not in- 
frequently he becomes much weakened and loses flesh. He may become 
lethargic and morose, or fretful and uneasy, arid^ may present some phase 
of hypochondriasis. 

If the i^Momen become greatly distendgd ofher symptoms may 
appear, such as palpitation, a sense of opprejj^ion \\i the chest, and 
a little dyspnoea from a pressing up of the diaphragflT by the 
tended bowels. Pressure may be exercised upon the lumbar or sacial 
nerves, and the patient may complain of discomfort in the genitals, oi- in 
the thigh (genito-crural nerve), or down the leg along some part or pai ts 
of the great sciatic nerve. 

The constipation may remain absolute for weeks or even for months f 
When this comes about the patient has most probably lost his appetite, he 
is troubled with frequent and foul eructations, he is greatly distressed by 
the distension of the abdomen, he suffers from nausea and ultimately 
from vomiting ; the vomiting may become faeliulent, although this occur- 
rence is very rare. Yet even when the symptoms have advanced to 
so extreme a degree, relief may be afforded either by enema or by a 
spontaneous evacuation, and after the bowel has been emptied recovery 
may follo^. On the other hand the illness may progresi from bad to 
worse ; the patient begins to suffer pain in the abdomen, or an in- 
crease in the comparatively flight pain thuf may have existed for some 
time-, and he dies of the effects of the unyielding obstruction. 

In several cases, after complete constipation® for two or three 
months, the patient has had a relief of the bowels at the end of that 
time and has rapidly recovered. Mr. Pollock reports the case of 
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lady, aged thirty-five, who had ope evacuation of the bowels only every 
three months, that is to say, four evacuations in the year. Dr John 
Blake reports the (^se of a man, aged forty-six, whose bowels were 
stopped absolutely for eighteen weeks. At the end of that time he 
passed a motion spontaneous^, but he died in a feiv days. It is 
jiot the least interesting fact in this case that a/i aspirator-trochar was 
*ifiti»oduced into the abdomen of the unfortunate person no less than 
150 times durii|g the continuance of the constipation, and before the con- 
clusion of the case the patient was taking twelve grains of morphia 
a da^^ In another case, reported not long ago, a man, aged twenty-six, 
who had been always liable to constipation, had at one time no evacuation 
of any kind from the bowels for the almost incredible period of eight 
months and sixteen days. Dr. Thomas Strong, who reports this case 
vv^th considerable detail, refers to instances of patients who suffered 
from absolute constipation for periods respectively of seventy-six days, 
fifteen weeks, seven months, eight months, and nine months. 

In another and common class of case the patient* is liable from time 
to time to obsti'uctivc attacks. In these attacks it is proba})le that the 
much-narrowed canal^becomes more or less suddenly blocked; whereas in 
cases of the previous class the occlusion is brought about by very gradual 
processes. Thc*more abrupt stoppage may bp due to the dislodgment of 
a hard mass of faeces ; or it may depend upon bending or kinking of the 
distended bowel. The latter condition may be met with in the trans^'crse 
colon and in the sigmoi(^ flexure ; especially at the point of junction of 
the flexure with the rectum. 

The most important filature in these cases of hecal ac^jumulation is 
the tumour formed by ttie mass of retained fmees. This tumour is, as a 
ink, mosr rei^ly felt in the caecum. Such tumours feel hard and 
uneven, are of a globular shape, and are usually painless. Sometimes, 
howoA’^er, the region of the tumour is the seat of much tenderness, a 
circumstance that probably depends upon some ulceration within the 
bowel, or upon a little local peritonitis. In the ascending colon the 
•tumour will probably feel softer, will be cylindrical in outline, and very 
like a chronic intussusception, especially as its limits cannot ordinarily be 
well defined. * 

Masses in the transverse colon, when near the hepatic flexure, may 
give lise to the impressioA that the liver is enlarged, the extent of 
(lulness over that viscus being increased. These tumoni.s, when in a 
mobile part of the colon, arc of course themselves movable. Masses in 
the transverse colon may cause the gut to become bent down, i" 
such cases the’ faecal tumour has been felt near to the symphy,s,p When 
ill the descending <tolon, or sigmoid flexure, the faecal m,^s wi usua y 
feel harder and its division ,rtito scybala lAay be detected. Indeed, on 
account of their uneven and nodular surface tumours in t is si u ion 


have been compared A) a large rosary. 

In thin persons and in others also when under an anaesthetic, the 
softer of these ftecal masses may be affected by pressure, and may behave 
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under the fingers like a mass of do\igh or of putty ; when such a 
character is presented by the tumour the diagnosis of its nature is phiccd 
beyond doubt. Fiecal tumours may exist unchanged for weeks or months 
and may coincide with the passage of normal mojbions or with the spurious 
diarrhoea to which attention has already been directed. 

These tumours have been mistaken for cancer, for sarcoma of the 
peritoneum, for chronic intussusception, for tumours of the liver, gaW- 
bladder, stomach, spleen, and kidneys, for ovarian aijid other pelvic 
tumours, and for pregnancy. The great distension of the abdomen and 
the presence of much flatus within the intestines in these cases are apt to 
obscure the details of the mass when it exists. 

(tZ) Chronic intussusception . — ^The anatomical form of intussusception 
most often met with in chronic cases is the ileo - csecal ; it forms 
more than one-half of all the examples. The enteric form is the variety 
that is least often chronic. The relative proportion is thus given by 
Eafinesque, his conclusions being based upon a collection of fifty-five 
distinctly chronic emses : — 


Ileo-ctvcal . 
Colic 
Enteric 
Ileo-colic 


15 
14 
* 10 


per cent. 

> j 

a 

>> 


100 


The clinical features of chronic intussuscyjption are usually very 
ambiguous. No form of intestinal obstruction presents so many confusing 
elements in t'he diagnosis ; no form has led to more conspicuous errors in 
the right appreciation of the nature of the malady. ‘ ^ 

Out of the fifty-five cases collected by Rafinesque iJHny were iKueT 
suspected to be examples of intussusception, and no less than twenty- 
seven were the subjects of an absolutely incorrect diagnosis. Chronic 
intussusception has been mistaken for faecal accumulation, for rectiil 
polypi, for cancer of the bowel, for ulcer of the stomach, for dyspepsia, 
for chronic dysentery, for gastro-enteritis, for tuberculous peritonitis, anck 
for other ailments equally remote from the actual nature o^ the disease. 

The course of the malady may extend over many months, and may 
be protracted even for a year. 

During its progress the malady usually follows a most irregular 
course. At one time constipated, the bowels may be at another in a 
state of diarrhoea. There may be violent pain one day and none the 
next. Some patients are troubled by severe vomitii^, others arc 
never siej^. In some cases there are long intervals of freedom fmm 
cickness, in others there are no such breaks. • 

The onset of the malady*is usually a little indefinite, and the earliest 
syrUptoms are often ascribed to indigestion, to colic, or to simple irregu- 
larities in the bowels. In about 30 per cent the (fnset has been abrupt? 
the case assuming a chronic aspect subsequently. In any case paiu is 
usually the first symptom. 
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llie pam that occurs during the progress of the disease is paroxysmal 
Attacks of pain may appear several times a day, or but once in the 
tnciity-four hours. Sometimes days and even weeks have elapsed 
between the paroxysms. ^ The intervals between the attacks are seldom 
regular, and when the pain does appear at stated times the occurrence is 
jnobably due each time to a repetition of the same cause. Attiicks of 
jmiH become shorter and the pain itself more diffused. In the less 
protracted case^ the suffering may be almost continuous, marked, however, 
by exacerbations. 

The pain, when present, has the general character described when 
dealing with the acute form of the disease. 

Vomiting is not a very conspicuous symptom. In forty of Rafinesque’s 
cases Avhere this symptom is mentioned it occurrcfl, more or less fre(picntly, 
in twenty-four instances. In four instances the patient was sick at rare 
intervals, in seven vomiting did not appear until a few days or hours 
licfore death, and in three cases there was an entire alisence of vomiting 
throughout the progress of the malady. The attacks of sickness were 
very rarely oo^tinuous ; they usually appeared at irregular intervals, 
coinciding with the aittacks of pain or depending upon some alimentary 


excess. 


The appetite* usually becomes much impaired, and the symptoms are 
often aggravated by food. In a large number of instances it showed 
considerable fluctuations, and in one case at least it was voracious. 

The state of the bowels is most variable. Natural and regular stools 
may be passed during the greater part of the disease, or there may be 
long-continued diarrh'cea, c\r marked constipation, or alternations between 
the two last-namt?d con4itions. Indeed, the only certain feature in the 
stfi^e of the boWtls in chronic invagination is the feature of uncertainty. 
On the whole, a tendency to diarrheea is the most common condition, and 
a normal state of the l^owcls the rarest. 

Blood is passed with the stools in about 50 per cent of the cases, 
and tenesmus is present in 13 per cent. 

• In chronic invagination the bowels usually respond to the action of 
aperients ; these drugs sometimes give relief, but more often they provoke 
at least a temporary aggravation of the symptoms. 

In any case of long-standing intussusception a certain dcgiee o 
persisting obstruction must ftxist in the intestine. As a result of this, t e 
howel above the invagination becomes hypertrophied. The patients, on 
the other hand, usually emaciate, and the anterior abdominal parietes 
■share in the general wasting. Thus it happens that coils of intestine are 
' ery often to be seen in movement beneath the belly wall, a circumstance 
that will be most distinct when peristaltic waves are passing along 

disordered intestine. , * , . . . 

The general condition of the patients in chrome invagination show^^ 

may be supposed, dbnsiderable variation. In the early ^ ^ 

disease, and in the intervals between attacks of ^ 7 PP 

in fair health. In time, however, they usually become anemic and 

VOL. Ill ' ^ 
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emaciated ; they are worn out by the frequent pain, and exhausted by 
the vomiting and diarrhoea. Some die of an acute attack that suddenly 
appears and puts an end to the casp ; others die simply of exhaustion 
and marasmus; a few succumb to perforative ^peritonitis, and a small 
number to effects depending upon the spontaneous 'elimination of the 
intussusceptum. r 

With regard to the state of the abdomen, little can be added. 
what has been said concerning the acute form of the ma^dy. As a rule 
the abdominal walls remain flaccid and present no abnormal feature. 
When a long-continued constipation exists there may be some meteorisni, 
which will, however, always be moderate in degree. Tenderness on 
pressure is very seldom observed unless peritonitis be present. 

A tumour is to be found in about one-half of the cases. Its characters 
have been fully described (page 850). Among the fifty-five cases collected 
by Kafinesque the tumour was felt in the rectum in seven instances, and 
had protruded beyond the sphincter in nine. 

• 

C. The cases where acute obstruction supervenes q^ptn symptoms 
of chronic obstruction. — There is no one of the many forms of chronic 
obstruction described in the preceding paragraphs in which all the 
evidences of acute occlusion ^may not arise. * 

If the acute obstructive attack come on while the case is under 
observation there can bo no difficulty in the diagnosis ; if, however, the 
patient is seen for the first time during the^ height of one of such 
attacks, then the symptoms may be very readily attributed to one oi 
other of thq^ pathological conditions that lea^ to* acute strangulation 
Thus the abdomen has been opened under the jmpreVsion that a coil of 
intestine was strangulated by a band, when the primal^ cause of the 
occlusion was found to be a malignant stricture of the bowel. There is 
no one special form of intestinal obstruction that can be placed in this 
class and in no other. There is no form of chronic obstruction of the 
bowels that invariably leads to an acute attack. 

The most common varieties of chronic obstruction are those that depend, 
upon faecal accumulation and upon stricture of the colon. In the former 
case a kind of intestinal obstruction that often presents very pronounced 
and violent features may appear at any moment. In connection with * 
strictures, also, the changes may proceed quietly for months, the stenosed 
part becoming narrower and narrower, and the symptoms more and more 
clearly defined ; suddenly the patient is seized by an acute attack of 
obstruction ; and, if death result, the gut will be found to have become 
suddenly ^ccluded at the narrowest part by kinking, or* the stricture 
blocked by some foreign substance, by a faecal ma#s, or by a mass of 
undigested food. If the strteture involve® fhe upper parts of the rectum 
the •distended sigmoid flexure above the stenosis may have become twisted 
upon itself, and thus have brought about the condition of volvulus. 

Again, in the less common forms of chronic obstruction the same con- 
ditions may be met with. Thus, chronic intussusception very often cuds 
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ill ill! acutG attack which may prove rapidly fatfil. Coils of intestine 
niatted together by adhesions may become suddenly occluded by bending 
or kinking, at one or more points, and so lead to acute manifestations. A 
case of chronic volvulus,^ or of volvulus associated with slight symptoms, 
may, as a result of ^distension or of paralysis, become at any moment an 
example of acute volvulus with the appropriate symptoms. Any portion 
V the bowel partially occluded by compressing adhesions, or by a tumour 
outside its walli, or by a neoplasm or a foreign substance within its canal, 
may become completely obstructed in a moment by any of the causes of 
the sudden occlusion of strictures. 

itie patient may have many of such attacks, and these very often 
exhibit an increasing degree of severity. 

With regard to the diagnosis between these quasi-acute atUicks and 
cases of acute strangulation of the bowel, such as may bo due, for example, 
to* adhesions, the most important factor is the patient^s past history. 
There will be usually a history of the symptoms incident to chronic 
obstructions, and of previous attacks of like character but of less pro- 
nounced sevorify. These attacks are distinctly less abrupt and less 
violent than in acut® strangulation. The pain is usually by no means so 
severe, nor is the condition of prostration so marked. To one sign, how- 
ever, in the differential diagnosis too much j’mportaiice can scarcely be 
attached. It is this. In the acute attack supervening in a chronic case, 
the coils of intestine may be visible through the thinned parietes, and 
this symptom will be absent in cases of primary acute obstruction. In 
the former variety the symptom may be lost sight of if the meteorism 
become extreme, or *if peritonitis occur ; and it may be rendered much 
less distinct if thtf *pcrist|iltic mov^ements have been moderated by the use 
ofr)pium. 

There are, unfortunately, a few rare cases in which the presence of a 
partial obstruction of the intestine is revealed for the first time by an 
acute attack. That is to say, a stricture has existed in the intestine 
(probably in the small intestine), but has not yet so narrowed the lumen 
•of the tube as to cause symptoms. On a sudden, however, the stenosed 
part becomes blocked by a mass of undigested food, or the bowel becomes 
occluded by linking at the seat of stricture, and symptoms arc there- 
by produced that assume an acute character at once. An acute attack 
occurring under these circuftistances may be fatal ; and cases arc recor ded 
where a stricture of the small intestine revealed itself by one attack of 


rapidly advancing obstruction ending in death. 

General diagnosis of intestinal obstruction.— Almost any acute 
trouble withirf the abdomen during the first few hours of it^ existence 
may be mistaken f(y intestinal obstruction ; but niost o t e cases c eaj: 
up in the course of time. [Sqe'»the remarks cli “ Peritonism in the artic e 
mi “Peritonitis,” p. 616.1 In every suspected case of intestinal obsteuc- 
tion the previous hiltory should be fully investigated. The abdomen 
should, of course, be carefully examined, and as a matter of routine an 
(ixamination should be made of the hernial orifices and of the rectum. 
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The following are the common dise^iges which have been mistaken for 
intestinal obstruction : — 

Peritonitis^ especially the localised form, due to mischief in the 
appendix. The main points in the distinction cjf these diseases are the 
following : — . • 

In peritonitis the temperature is usually raised when the patient is 
not in a condition of collapse ; in acute obstruction it is nearly ahvii\% 
subnormal. In peritonitis the pain is more continuous^ and is less hke 
that of colic ; it is increased, rather than relieved, by pressure. In acute 
obstruction the initial pain is commonly the most severe ; in peritonitis 
the pain steadily increases up to a certain point. In peritonitis the 
vomiting is less urgent, less copious, less frequent, and practically never 
really fseculent; the constipation is less absolute. In peritonitis the 
skin of the abdomen is hypersesthetic, the belly wall is hard and lioard 
like, and there is great tenderness on pressure ; the belly, indeed, is 
not distended, but smooth and firm. No peristaltic mo\ements are 
evident in peritonitis, the patient is usually less restless, and more 
inclined to keep the knees flexed and the hands abov^ 6he head (see 
p. 613). 

Cholera. — This disease has been imitated by the most acute forms ot 
intestinal obstruction ; in these cases the patient may irapidly fall into 
a state of cholera-like collapse ; the extremities become cool, the surface 
cyanosed, the 2 )ulse thready and almost imperceptible, the voice sunk to 
a whisper, and the countenance Hippocratic. At the same time there 
are violent vomiting, cramps in the limbs, suppression of urine, and 
extreme prostration. The cases that have mos;t closely resembled cholera 
have been cases of very acute strangulation of considerable portion of 
the small intestine, especially of the upper parts of tflIPt bowel, ^the 
strangulation may have been preceded by profuse diarrhoea, or the gut 
below the obstruction may have been emptied by diarrhoea after tlie 
strangulation had occurred. In many instances of wrong diagnosis the 
cases had occurred during an epidemic of cholera. 

Another form of obstruction that may resemble cholera is ultra-acute 1 
intussusception, which may be associated with much purging. 

Dr. Barlow mentions an instance of the patient being thrown into h 
choleraic condition by obstruction due to masses of undigested food. 

An excellent discussion of the chief fcatuibs in the diagnosis of these 
cases has been afforded by M. Felix R^frege. He deals with fourteen 
cases of error in diagnosis. In only four of the fourteen cases Avere 
cramps in the limbs noticed, and in all, save two, there was absolute 
constipatign. ‘ 

a There can be little real difficulty in the diagnosis if too hurried an 
opinion be not given. The obstruction ^ attacks are associated Antn 
intense pain at the beginning, attended by constipation ; in cholera, pain 
and profuse diarrhoea are absent. The abdomen s(5on becomes retractei 
in cholera, but meteoristic in acute strangulation. Vomiting does not 
set in quite so early in cholera as in cases of acute obstruction ; in man} 



% INTESTINAL OBSTRUCTION 


873 


cases it is entirely absent, and when present is non-faeculent, and has tlie 
peculiar whey-like appearance so often described. 

Lead colic. A ease is reported by Dr. Fagge of a man, aged twenty- 
nine, who had a blue lipe on the gums, but whose intestinal symptoms 
were due not to le'ad poisoning, as was at first supposed, but to partial 
()l)stT‘uction from shrinking of the mesentery. On*the other hand, I have 
iLnown lead colic mistaken and treated for intestinal obstruction. 

, Poisoning OTScnic . — In several instances cases of acute strangulation 
have excited suspicions of poisoning by arsenic, and the doubt has only 
l)een cleared up at the autopsy. Leichtenstern alludes to several ex- 
amples. 

Hepatic or renal colic may be imitated by acute obstruction in the 
upper portion of the small intestine associated with profuse non-finculent 
vymiting, intense paroxysmal pain, collapse, and a retracted condition of 
the abdomen. 

Meningitis. — Dr. Fagge refers to a case of acute obstruction of the 
jejunum where, on account of the delirium, the vonnti;^g, and the retracted 
abdomen, menijigitis was suspected. 

Sarcoma of the Amentum has simulated true obstruction, and the 
tumour formed has been at first mistaken for a fa*cal mass. 

A cgst of ihe mesentery has been mistj^ken foi* an intussusception 
tumour, and an intussusception tumour for a new growth or a mass 
of fmcal matter. 

Tumours formed by^secal masses have been mistaken for many other 
affections (see p. 868), and notice has already been taken of the many 
diseases which have been confused with chronic intussi^ccption (see 

p. 868). ^ 

• The confusitSn between acute or subacute intussusception and dysentery 


or enteritis has been of frequent occurrence. 

Prognosis and terminations in intestinal obstruction. — In genuine 
cases of acute intestinal obstruction the prospect of spontaneous relief 
is so extremely slight that this possibility — which has been exaggerated 
•by imperfect rejiorts of cases and errors in diagnosis may be 
disregarded when the question of treatment is considered. Except 
in ([uitc rare instances, all the cases, if untreated, end in death. The 
piospect of spontaneous recovery in acute intussusception has already 

been referred to. ^ , 1 i n 

The average duration of a case ctf strangulation by bands and the like 
(from onset to death) is five days, of volvulus of the sigmoid flexure six 
days, and of acute olistruction by gall-stones seven days. Tim inost 
acute cases of intussusception uiay end fatally in twenty- our iqjiis. e 
ordinary acute cases^ of intussusception may be expected to encl m cleattt 
ui two to seven days, and th^j 'feubacute easel in seven to t 11 y ays. 

Cases of chronic obstruction may be extended over many mout^ 
Patients with strictifre of the bowel, if carefully 
nicasures, may survive for eighteen or twenty-four months. The coime of 
case of f^al accumulation is still more indefinite. In general teims it 
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may be said that the probable duration of life in a case of cfironic 
obstruction, when once the obstruction symptoms have become definite, is 
from three to six months. 

Death is most usually due to peritonitis o^. to that form of septic- 
intoxication which marks the less vigorous and sthenic phases of tluit 
inflammation. 

Ulceration and perforation of the bowel are common. The straiigifi 
lated loop or the intussuscepted gut may become gangrenous. The over- 
distended bowel may give way. Enteritis appears occasionally, while 
in a small proportion of cases death is due to a septic pneumoni^ In 
the most chronic cases the patient may die of marasmus and exhaustion, 
worn out by the continued pain ^nd vomiting, and starved to death from 
the inability to assimilate food. 

The account of the treatment of intestinal obstruction which follows 
is derived mainly from the author’s article in the Systera of Surgery. 

Treatment of acute Intestinal obstruction. — (a) Strangulation hi/ 
bands, etc . — The treatment of internal hernia is dealt with on p. 808 . 

It is needless to say that in this and other forms of aqiite obstruction 
the patient must be kept absolutely at rest. ColXipse may be mot hy 
warm bottles, and the intense pain by hypodermic injections of morphia, 
but it must be remembered t^hat morphia will tend to mast the symptoms, 
under its use the pain lessens, the pulse improves, the expression 
becomes less ghastly, and the vomiting may, for a while, be put in 
abeyance. No food should be given by the mouljh. It is useless. Thirst 
may be relieved by sucking a little ice and by rectal injections of warm 
water. In c^ses in which the thirst has been maddening I have seen no 
objection to allowing the patient to take now ancj thcn''li copious draught 
of fluid (hot if possible). He almost immediately rejects^, hwt it serves 
in a way to wash out the stomach, and makes the man for a little while 
more comfortable and more contented. Flannels wrung out in hot 
water and applied to the abdomen may do something to relieve the 
pain. The mouth should be washed out occasionally with an antiseptic 
solution, and be kept clean ; much distress is often caused by the foulness i 
of the mouth. 

There is but one measure of active treatment, and that is l)y 
abdominal section. The sooner the operation is carried out the bettei’; 
and it should be done as soon as the diagnosili is established, and as soon 
as the first symptoms of shock have passed off a little. The operation of 
opening the abdomen is in itself a small matter ; delay is a fatal matter 
To temporise is quite useless. In this form of obstruction spontaneous 
relief, whije not absolutely impossible, is yet excessively rare, much rarer, 
for instance, than the spontaneous relief of strangulated hernia. The 
^ operation consists in opening the abdomen, ,in seeking the cause of the 
obstruction and in relieving it. The difficulties likely to be presented 
in this form of obstruction are not many. BaiMs are ligatured and 
divided ; diverticula are probably removed ; apertures and slits are opened 
up, and the bowel freed. 
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It is not, howevor, th© actual strangulation of a loop of gut Avhicli*is 
leading directly to the patient s aeath at the time of the operation. If 
he dies, he dies from septic poisoning, and the septic matter is derived 
troni his own intestines. It is desirable, therefore, in these acute cases 
that an opening should be madg in the distended bowel and the contents 
allowed to ©scape. The mortality of the operation for acTite intestinal 
‘fbatruction is very high, possibly 7 5 per cent \ but it is becoming lower, 
an^J will no do^bt bo materially reduced when operations are performed 
earlier, and aVe not considered complete until the bowel has been 
emptied. 

ifi the most urgent and advanced cases of all — the neglected cases — 
it is desirable to do as little as possible ; and the best results (such as they 
are) have attended the opening of the abdomen without an anesthetic, 
and the rapid establishment of an artificial anus in the first coil of 
distended bowel met with.. This crude measure has been attended with 
little success. When the condition of the patient will allow, the 


no 


washing out of the stomach with hot water after the .operation is of very 
material ser^iice. At any time it gives marked relief, but, although 
enthusiastically advocated by many surgeons, it is, of course, a palliative 
measure only. 

{b) Volmlus* of the sigmoid flexure. — There is no evidence to show 
that spontaneous cure ever follows this a*fFection when the twist is 
complete and well defined. Unless relieved the condition would appear 
to be always fatal. General measures of treatment have been alluded to 
in dealing with obstruefton by bands. The abdomen should be opened 
and the coil emptied*. ^ . 

It is seldom possible to unfold the volvulus while the gut is distended, 
although an a'tv€mpt may be made in that direction, and such attempts 
have been successful. It is better to establish an artificial anus in the 
summit of the loop. The mortality of the operation has been high , but 
it gives the patient his only chance. 

(c) Acute intussusception, — In addition to the general measures of 
.treatment, opium, or morphia, is very necessary in these cases 
peristaltic movement. An attempt may be made (especially in children) 
to reduce th^ invagination by means of air introduced into the rectum. 
This is most conveniently done by means of Lund's insufflator, and is 
carried out under ether. 5n the place of air water may be used, and in 
this case the child's pelvis should be much raised. If the inva^nation 
be reduced by these means it is very apt to re-form. nveision o 
the body is a violent measure, which neither on theoretical nor on 
practical groTinds has anything to recommend it. Failing reduction y 
the .insufflator, the, abdomen should be opened at ' • 

excuse for delay; the longen the case is.left the more ^ , 

reduction becoml In more than one-half the reported ^ 
reduction was found impossible. If the intussuscep ion be 
'veil, the abdomen may be closed. Failing reduction four courses are open, 
rather have been advised : — 
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• (i.) To cut away the whole of the invagination, and to unite th^ two 
ends of the divided bowel by. suture. This is only suited for small 
invaginations, and for cases in which the patient’s condition is still 
good. 

(ii.) To cut away the invagination ^d establish an artificial anus 
This measure has been, attended with some slight success. 

(iii.) To leave the intussusception untouched, and to establish an ;ut>’ 
ficial anus above it. This procedure is not satisfactory^ It leaves the 
invaginated bowel to progress, probably toward gangrene, dnd encourages 
conditions which will render the faecal fistula permanent. 

(iy.) To establish a communication between a loop of bowel abo^e the 
obstruction and a loop below. This measure, known as short-circuiting 
or intestinal anastomosis, leave^S the invagination alone, and has at 
present few arguments to recommend it. 

It must be confessed that none of the four procedures just mentioned 
has been attended with any encouraging success ; they must be ranked 
as quite desperate measures, forced upon the surgeon by delay in operation 
Braun has collected 63 cases of operation for invagination. In 51 
attempts at reduction were made, and in 26 the giU was reduced. Out 
of the 51, 40 died and 11 recovered. In 10 cases resection of tho 
bowel was performed, but no patient recovered. • 

Dr. Wiggin has collected 103 records of intussusception treated hy 
various measures. Of 39 treated by enema or insufUation 23 died and 16 
recovered. Of 64 treated by laparotomy 43 died and 21 recovered. 
These figures are of little value in affording guidance as to the danger of 
the operation^ inasmuch as nearly all the succ^essfui cases are recorded 
while the fatal cases are left to oblivion. ^ •• 

There is a slight prospect of recovery in intussusc^ion* by spq^i- 
taneous means, naTilely, liy gangrene of the intussusception ; and when 
in an acute case days have been allowed to elapse, the prospect of success 
by operation is so slight that, so far as statistics at present indicate, it is 
better to leave the cases “to nature.” If the enormous number of 
unpublished cases of late operation in intussusception could be brought , 
to light, this course would receive definite support. 

Elimination of a gangrenous intussusception takes placJ in about VI 
per cent of the cases, and the death-rate among those in whom it docs • 
occur is over 40 per cent. ^ 

The prospect of spontaneous recovery, therefore, is small, but it 
would appear so far that the prospect of recovery from a late operation 
is smaller. An operation to be of service should be performed at once, 
and without any delay when once insufflation has failed. • 

(d) Actiie ^strudion hy (jcdl-stones, foreign bodies, ^etc, — In certain of 
tfiese cases relief has attended the free administration of opium, folio wen 
after^ a while by copious and repeated enemas. 

In the acuter cases laparotomy should be perfofmed. The measure 
has been attended with considerable success in cases treated early. 
Treatment of chronic Intestinal obstruction. — Stridure and 
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ih‘ intestine. Much can be done iij these cases by strict attention to dieting, 
.uid the selection of such easily-digested foods as ^vi\\ leave little debris in 
the bowel. Pcpsinc, papain, and other artificial digestives are of value 
The bowels must be ke^t acting by laxatives and freciuent enemas. No 
advantage attends the use of the so-called long tube ; this tube cannot bo 
passed beyond the sigmoid flexure, as I have masy times demonstrated. 

‘Massage is often of considerable service in maintaining an action of the 
bojvcls. Salol |Or other intestinal antiseptic vdll be found of service in 
lessening the ’tendency to decomposition in the bowel. As far as his 
nioYcments are concerned, the patient must regard himself as an 

invalid. 

If there be much pain opium may be called for, but its use is in every 
way to be deprecated, as it undoubtedly increases the tendency to obstruc- 
tion. When the pain becomes sufficiently severe to need the frccpicnt 
aSministration of opium the time for an operation is at hand. 

Sooner or later operative measures will be called for : — 

Those are represented by (a) the establishment oi an artificial anus ; 
(h) the resection of the bowel at the strictured part ; (r) the estalilishment 
of an intestinal anastomosis. 


(a) The establishment of an artificial anus is not adapted for strictures 
111 the small intfestine, except as a means of warding off impending death. 
An artificial anus high up in the small intestine soon leads to death from 
malnutrition. This operation (enterotomy or enterostomy) has been 
usually carried out in cases which, after being for some time chronic, had 
become suddenly acute. 

The establishmelit of, an artificial anus in the colon /colotomy or 


colostomy^ is a n^5asure,,at tended with a very fair degree of success. A 
ptij-ient may liv*<?for years with an artificial anus in the sigmoid flexure, 
and in many cases of malignant disease a colotomy is all that can be 


done. 


The risk of the operation depends upon the seat of the obstruction. 
Iliac colotomy in cancer of the rectum carries with it an immediate 
« mortality of about 3 per cent. Iliac colotomy on the right side performed 
for some obstruction in the colon — for example, at the hepatic flexure is 
attended witli a very much higher mortality, probably 20 per cent. 

As to the duration of life after colotomy for malignant disease, .among 
If) patients who recovered from the operation 12 died within six months, 
and 15 between six and twelve months; 10 lived to some time between 
the first and second year ; 8 died between the second and third year, and 
1 died before the fourth year. 

In compaWng iliac with lumbar colotomy, the advantages (y aimed for 
tile former are that the operation is more easily and more readily pc^- 
that the bowel can bciexamined ani a diagnosis made, and that 
tile situation of the artificial anus is no more incoiiveiiicnt than when 
placed in the loin. ^Lumbar colotomy is sometimes to be preferred in 
^‘^ises of obstruction attended with very considerable distension of the 

Jibdomen. ^ 
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* (i) The resection of the bowel at thq strictured part, with immSdiatc 
suture and closing of the abdominal wound, is, of course, an idea] 
measure; it is rarely possible, however. In one series of cases tlie 
disease is too extensive, as in examples of cancer where the disease hri!? 
spread beyond the gut, or in cases in which the bowel is involved hy 
many and extensive adhesions ; in another series the obstruction is 
advanced, and the patient's condition not such as to allow of a long opGiT* 
tion. In very many instances, therefore, and more especialjy in connection 
with cancer of the colon, an artificial anus has been established at the 
seat of the resection. Kendal Franks has collected 5 1 cases of colectomj^ 
for cancer, with a mortality of 4 0 8 per cent. ^ 

The amount of gut removed has usually been a few inches. Koeberh* 
removed six feet of the small intestine for multiple stricture with 
success. 

(c) The establishment of an intestinal anastomosis is an alternative to 
an artificial anus. A coil above the obstruction is made to communicate 
with a coil below, r The strictured part is thus eliminated from the 
intestinal canal. This measure is especially indicated in ^uch conditions 
of disease in the intestine as are not capable of being removed hy opera- 
tion. As an alternative for colotomy it may often be entertained. The 
operation has been attended^with quite encouraging results. 

Fcecal Aaumulation. — The treatment of chronic constipation need not 
be considered in this place. The whole matter is dealt with in the section 
on Constipation (page 696). 

In the present chapter we are concerned only with cases when the 
occlusion has ^become more or less complete, ancj pressing symptoms have 
appeared. In such cases aperients do more harm ^han good. Abdomiii.il 
pain may be relieved by opium or belladonna and by wafllf fornentatioy>> 
The diet should be restricted to the simplest food, and to that of tlie 
most digestible kind. Milk should be avoided. An enema should he 
administered twice daily. It should be given, when possible, in the 
knee and left shoulder position, and is readily administered by Lundb 
insufflator, by which considerable pressure can be exerted. Nothing is to, 
be gained by the use of the long tube. Insufflation of the rectum with 
carbonic acid has been employed by some surgeons, others advise the 
swallowing of a large quantity of metallic mercury, a measure which 
has been followed by some success, but • also by some calamities 
Massage answers well in many cases, lespecially in the least urgent forms 
Electricity is much advocated by some physicians. As soon as action of 
the bowels is obtained the movement may be followed hy the cautions 
use of apefients. * 

, It is possible that in certain of the most urgent /ind most obstinntc 
cases iliac colotomy may be called for; but tbe^ cases in which such a measuie 
is iiviicated must be extremely rare, and in such cases it is probable tint 
some complication exists. ^ 

Chronic intussusception , — Great attention should be paid to ^e dieting 
of the patient. Benefit of a temporary character attends the use oi 
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enemas and gentle laxatives with the a^lministration, when nain is nresent 
of belladonna with or without opium. Attempts to reduce the jifyS^ 
, 0.1 by insufflation or injections of water are not likely to siicfeed. 
Kcetal intussusceptions .have been excised per anum ivith success. In 
iiivjiginations higher up the only measure is abdominal section. If the 
^intussusception can be reduced— as is very improbable— that is well ; 
ftuhng this the mass should be excised ; several successful examples of this 
operation nave ibcen recorded. 

Frederick Treves. 


PERITYPHLITIS 

Definition and Names. — By perityphlitis is understood a peritonitis 
localised in the region of the caecum. Many names have been applied to 
this condition, which serve to perpetuate cuijrent views of its pathology, 
llie fact that the eifusion in this form of peritonitis is nearly always 
circumscribed, led early to the belief that it is extraperitoneal, and 
located in the connective tissue behind the caecum. In early days, there- 
fore, this affection was known as “ iliac phlegmon,” and later the more 
precise term “ parat'yphli^iis ” conveyed the same view of, the position 
of the inflammaiftry cl^anges. When these names were in use it was 
erroneously asSffmed that the caecum had a non-peritoneal surface which 
brought it in contact with the connective tissue of the iliac fossa, and 
when the etiology of the trouble came to be investigated it was assumed 
that the mischief started in the caecum itself. Upon this belief was based 
, the term “ typhlitis ” \ that is to say, an inflammation of the caecum 
'itself. This name appears to have been first used by Albers in 1838. 
In Copland's Dictiomry of Medicine, published in 1834, although the 
caecum and tne supposed connective tissue around it are still pre-eminent 
in the pathology, yet it is recognised that the trouble may start in the 
Q-lipendix vermiformis. Bcfriie seems to have been the first to develop 
the modern doctrine of the predominant part played by the appendix in 
this affection. Fitz in 1886 (9) placed the pathology of perityphlitis 
ni)on a sound basis, and demonstrated the part of the appendix in its 
production, finally, the uncouth name “ appendicitis ” has ^een given 
to this disease. % . . • 

The name “perityphlitif does not (fenote the seat of origin of 
tbe malady, but indicates with sufficient clearness the predominant 
pathological feature^ of an affection which may arise in more ways 
^lian one,^nd which has no precise clinical individuality until the peri- 
f^oiieum in the caecal region has become inflamed. 
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The literary history of perityphlitis is well given by Dr. Kelynack 
in his work on the Pathology of the Vermifm'm Appendix (Manchester, 
1893). 

t 

Normal anatomy. — The caecum is that part of the large intestine 
which lies below the level of the ileo-csecal valve — that is to say, below^ 
the point of entrance of the ileum. It is always entirely covered by peif. 
toneum, and is never attached by areolar tissue to the ilicic fascia. The 
mesocaecum, formerly described, has no existence. The caecum is usually 
found lying upon the psoas muscle, and is so placed that its^^a])ex 
just projects beyond the inner border of that muscle, and corresponds 
with a point a little to the inner side of the middle of Poupart’s ligament. 
In exceptional instances theca3cum maybe found within the pelvic cavity, 
or even to the left of the median line. In examples of imperfect descej^t 
of the caput coli this part of the bowel may be met with under the 
umbilicus, or close beneath the liver, or high up in the right loin. There 
is no reason why perityphlitis should not be met with in any of these 
unusual situations. , •- 

There are certain peritoneal fossae about the caetfiim, but they possess 
little or no pathological importance ; they may seem to limit inflam- 
matory effusions. Now and then the diseased appendix has been found 
lodged in one of these fossa% usually in the inferior ileo-caecal. 

The vermiform appendix is very variable. Its average length is 
about inches. It may be represented by a, mere stump some half- 
inch in length, or on the other hand may measure no loss than 9 
inches. It i^s usually found twisted upon itself, and this condition is 
due mainly to the shortness or scantiness of its .mesentery, meso- 

appendix rarely extends more than one-half or two-thirds of the way alosig 
the little organ, and is liable also to much variation. 

The position of the appendix varies considerably. In the adult body 
the undisturbed appendix will most often be found behind the end of 
the ileum and its mesentery, and to point in the direction of the spleen. 
Another locality not infrequent is a vertical position behind the cmciim « 
or to its inner side. When diseased and exposed by operation the 
appendix is often to the outer side of the caecum. The process may 
occupy the pelvis, and may be found in contact with the sigmoid flexure, 
the rectum, the uterus, or the bladder. Or* it may bo found to have 
entered a right inguinal or a right femoral hernia. 

The structure of the appendix is, in general terms, like that of the 
caecum. It has, however, the important character of a narrow lumen and 
a thick wj^U. The valve of Gerlach, which was supposed lo protect the 
wifice of the appendix, has no existence. The orifice of the appendfx— 
that is, the point of its openifig into the ca!\j^im — may be a mere pinhole, 
or may admit a No. 5 or No. 7 catheter. One very common result of 
disease is to narrow or obliterate (in whole or in p^rt) the lumen of the 
little process. ^ 

The mucous membrane is liberally supplied with Lieberkuhn's glands ; 
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but the most noteworthy feature ^iii the anatomy of the appendix is tRe 

large quantity of lymphoid tissue found in its walls. It may be 
evenly distributed, or arranged in follicles ; and it is always most abun- 
dant in children. This collection of adenoid tissue has been compared to 
that which constitutes t^e tongil. Probably it has the same function ; 
that is, to supply leucocytes to repel a bacterial invasion. 

‘ n , The calculi sometimes found in the tonsil may be compared with those 
found in the appendix. 

The so-call6d muscular coats of the appendix are very thick, the inner 
or circular layer being the more substantial and the better marked. These 
coats^are made up, however, mainly of fibrous tissue ; there is a little 
muscular tissue found in the inner layer, and a trace in the outer layer, 
but the amount altogether is very small 

In conclusion it may be pointed out that the appendix represents the 
terminal part of a long, curved, and conical cmcum, such as may be seen 
in many apes. It is evident that it is disappearing from the mammalian 
series It is a functionless and useless relic, and isi the least constant 
part of the alimentary canal. The diseased conditions which so fre- 
(luently attack it tend to bring about its obliteration, and it would appear 
as if its anatomical elimination was being hastened by pathological 

troubles. ’ , 


Mokuid anatomy and pathology.— The peritonitis, which is the 
essential feature of perityphlitis, may take its origin from morbid con- 
ditions within the cajcum or the appendix. It may be said at once thaj 
11 , the vast majority of qises the trouble begins m the ^ipendix and 

that perityphlitis due to.a primary lesion of the ciecum 

ravp. The pathology of the affection may be considered under the follow- 

in^ headings : — 

A. Perityphlitis taking origin from the cmciim. catarrh 

P> Perityphlitis taking origin from the appendi^ ( ) 

Tulceratioa of the" .ppondix. W W.th ^ » 

. appendix. <») With strictni-e or occlusion of the .ippoinh. . 

(f/) With actinomycosis of the appendix. 

C. The Peritonitis. 

13. The A-bscess. rases that 

A. Perityphlitis taking* origin ® uncommon. Certain 

come under this category are, as ^ ^ perityphlitis of ctecal origin 

writers have gone 80 far as to assert P®” ^ot more 
docs not exist. Others state that this 200 examples of 

than one instance of it would be found among some .oo , r ^ 

pevibyphlitis. , a j i ft nao nost-mortem examinations, 

Einhorn, as the result of a^tudy > J per cent of. the 

states that perityphlitis is o? a,ppen icu primary per- 

cases, and that in the remaining 1 , would lead us to place the 

foration of the caecum. Surgical ^ 

appendicuihr cases at a higher percentage 
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* Osier records two cases of perforatipn of a cascal ulcer leading*to a 
perityphlitic abscess. Fitz gives three cases of such perforation — one was 
due to a Jsh bone, one to a pin, and a third was ascribed to strangulation 
of the caecum. 

As an exemplary case of perityphlitis due to trouble in the caecum, the 
following may be citedi: — 

A carpenter, aged nineteen, was admitted into my wards at tht 
London Hospital on 4th July 1894 with perityphlitis. ^ He had b^en 
long troubled by constipation. On 1st July, while lifting a heavy 
weight, he felt a sudden pain in the right iliac fossa, became coll^ised, 
and in thirty minutes vomited. He was sick four times. The ijowels 
had not acted for three days previously. He presented aJl the symptoms 
of perityphlitis attended with diarrhoea, and a temperature of 99° to 10 T' F. 
An abscess formed in the caecal region, and was opened on 7th July. The 
pus had a faecal odour, and was considerable in amount. The appendix 
was perfectly normal in every particular. Some lymph was found upon 
the caecum at one .spot, but it was not disturbed. On 15th July faeces 
began to escape from the wound, and a ftecal fistula vra» established. 
The man ultimately did well. • 

Perityphlitis of caecal origin depends, no doubt, upon ulceration of 
the caecum. Such ulceration may be caused (a) by k sharp foreign 
body ; more than one case of perityphlitis has been found to be due 
to the impaction of a pin in the ciecum; (b) by epithelioma of the 
caecum. This condition was illustrated by the^case of a medical man 
under my care who had an ordinary subacute perityphlitis. An abscess 
formed, and^was opened. The appendix to ^11 appearance was quite 
normal, but there wats a j^erforation of the cmciiiji. It"«was shown later 
that this perforation was at the seat of an epitheliomato® growth. Titie 
patient was engaged in active work up to the time of the attack of pen- 
typhlitis, although he was wasting, was feeling ill, and had had indefinite 
trouble with his bowels. The ulceration of the cyecum may further he 
due to (c) tuberculosis, (d) typhoid fever, (e) dysentery, and (/) actino- 
mycosis. • 

I have operated upon a case of perityphlitis, in a young lad, due to 
tuberculous ulceration of the caecum, in which the appendix was to all 
appearance perfectly normal, and was free from the adhesions which ' 
involved the caecum. * 

So far as I am aware, in all tli© cases of perityphlitis ascribed to 
typhoid fever, the appendix was the seat of the actual perforation and 
not the caecum. Ulceration of the caecum in dysentery does not appear 
to lead to ^perityphlitis. Actinomycosis is dealt with on p. *86. 

, Finally, the commonest cause of such cases of perityphlitis as <irisc 
in the caecum is (g) the stercSral ulcer. Th^ stercoral ulcer is due to the 
meciianical pressure and the chemical irritation of faecal masses which 
have long been lodged in the caecum. Precisely sAnilar ulcers are pi'O' 
duced in the appendix by the lodgment of little masses of faecal matter 
in that tube. In cases of considerable faecal impaction thfe greatest 
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strain’ falls upon the cfficum, an^ in absolute obstruction of the colo'n 
low down, the bowel, if it gives way, will give way in the csecal 

region. 

Long-impacted fecal masses in any part of the colon give rise to 
catarrh. This catarrh when of severe degree serves to produce the 
spurious diarrhma which is seen in cases of obstruction of the lower 
K)lon. This catarrh often passes on to ulceration. It is by means of 
thi^ catarrh thg^t irajmcted fecal masses are often dislodged. Inasmuch 
as faecal impadtion is most common in the caecum, it is no matter of 
wonder that the stercoral ulcer should be most common in that iiart of 
the colon. 


If the ulcer Requires a sufficient depth to allow the peritoneum to 
be infected, perityphlitis results. To produce this condition it is not 
necessary that the caecum should be actually and freely perforated. The 
following case serves to illustrate this point. A man of fifty, with 
advanced carcinoma of the sigmoid flexure, had the whole of the’ colon 
above the stricture occupied by retained faecal matter. In such cases of 
obstruction the^strain, as already said, falls mainly upon the csecum ; and 
this patient became the subject of a well-marked attack of acute peri- 
typhlitis. An abscess followed, which was incised in due course. The 
contents were vdry foul, but no fteces had escaped. Lymph covered the 
Ccccum, but the appendix was apjmrently quite sound. 

It is perhaps needless to say that fcecal accumulation may be 
excessive, and may even^cause acute inflammation of the caecum, and yet 
not produce the symptoms of perityphlitis. Thus Dr. Harley reports 
the case of a youth ^i^hose., colon was blocked from ca3cum Jo anus with 
ficcal matter. Thfe mucous membrane of the bowel was inflamed and 
pi^ulent. The fad died with septic symptoms, but there were no evi- 
dences of perityphlitis. 

I have met with examples of localised peritonitis about the hepatic 
flexure of the colon leading to suppuration in patients whose bowel con- 
tained masses of scybala, and in whom the acute abscess with its fatid 
« contents could only be ascribed to a stercoral ulcer. 

While claiming a definite position for the stercoral ulcer in the pro- 
duction of perityphlitis it must be owned that the appendix may be the 
cause of perityphlitis and yet appear to be quite normal to the eye. 
Many such cases have been* reported. I have met with such examples, 
but have found the apparently healthy appendix to be diseased when 
subjected to minute examination. I would especially point out, how- 
ever, that in these particular examples the csecum itself Avas also quite 
i^ormal in appfearance. « 

ITurther, it may Jbe said that when a perforation of the cflecum is di.v 
covered at the bottom of a perityphlitic abscess, it afibrds no evidence 
f'hat the mischief began in the csecum, or that the perforation twas 
Primary. Most of 'the perforations so met with are secondary, the 
l^touble having begun in the appendix, and the pus having made its way 
luto the caecum from without. 
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Finally, it must be allowed that th^ appendix is frequently infected 
from a diseased caecum. 

B. Perityphlitis taking origin from the appendix. — (a) With catarrh 
or ulemUion of the appendix. — Catarrh of the appendix is evidently of very 
common occurrence. It is quite commonly found in post-mortem ex- 
aminations by those who are taking note especially of the condition of 
the appendix. It may be safe to conclude that simple and uncomplicated!* 
catarrh of the appendix leads to no symptoms, and cannpt be clinicjjly 
recognised. There is evidence that it may be acute or chronic, and that 
it may be entirely recovered from. Its origin is due, no doubt, to the 
same causes which lead to catarrh in other parts of the intestine.* Yet 
now and then it appears to be induced by a minute fragment of fairal 
matter retained in the appendix which, as a solid and decomposiiifr 
foreign body, sets up irritation. Very often, indeed, I believe the 
catarrh extends to the appendix from the caecum. It is common to 
observe that mischief in the appendix, leading to perityphlitis, is set up 
by constipation, by a. lodgment of fa3cal matter, or of a mass of undigested 
food in the caecum. It is reasonable to conclude that spme catarrh or 
even ulceration of the cajcum may be induced by su«h accumulation, and 
that the inflammation may spread to the appendix, which seems to be 
peculiarly susceptible to catg-rrh. * 

In a few instances a minute foreign body is the cause of the catarrh. 
Such instances will be alluded to later. 

The morbid changes produced by the catarrh are precisely the same 
as in other parts of the intestinal canal. The epithelium of the surface, 
as well as th^t which lines the crypts of Lieber}cuhn,‘is shed, the rctiforni 
tissue becomes infiltrated with leucocytes, and jjhe wljpole mucous mem- 
brane is thickened. The process may end in complUb recovery, jio 
doubt ; but, if long continued, it may lead to one or other of the follow- 
ing results : — 

(a) The watery discharge, produced by long-continued catarrh, may 
lead to an inorganic concretion. These concretions are no doubt formed 
from the salts contained in the catarrhal fluid. A precisely similar for-* 
mation of a stony concretion, as a result of long-continugd catarrh, is 
met with in the nose as a rhinolith. The rhinolith appears in all cases 
to be the product of long-continued nasal catarrh. Occasionally a minute ' 
speck of foreign matter, such as a piece of nutshell, forms the nucleus of 
the concretion. The concretions are usually of a mortary consistence 
moderately friable, and are composed of phosphates of lime and mag- 
nesia and of carbonate of lime, mixed or stained with a little fa'cal 
matter, gome have been found to contain cholesterin. Owing to the 
sjight admixture of faecal matter they are often called faecal concretions 
I do not know that the comAion assertion 4;|jiat they contain “ inspiss.ited 
muous” is well founded. Some of them are veritable stony concretions, 
and can be evenly divided with a fine saw. The fifmer stones are much 
like the rhinoliths on section. I have never satisfied myself that, as 
some affirm, the actual nucleus of these concretions is composed of fu'cal 
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matter. I have found bodies m,the appendix with a putty-like interior, 
,e.sembling f«cal ma.tter with a casing of lime salts. The real concretions 
must be clea,rly distinguished from the little pellets of moulded and often 
hard and brittle faecal matter which are often met with in the appendix 
The real concretions vary greatly in size. They are gcnerallV of even 
iiml syimnetEical outline. Some are very minute, others are over an inch 
"long. The largest which I have myself removed was more than an inch 
in„length and„nearly half an inch in diameter. Blackadder found an 
earthy-looking concretion, the size of a thrush’s egg, in a man’s appendix. 
It had caused no trouble during life. 

fhese concretions often bear the very closest resemblance to certain 
vegetable products. The smallest are readily mistaken for tomato-seeds 
and fig-seeds, the larger for orange-pips, grape-seeds, or grains of wheat, 
ajid the largest for clierry-stones and date-stones. I possess two concre- 
tions which, before section, I could not tell from a cherry-stone and a date- 
stone respectively. I have never found such seeds or fruit-stones in the 
aiipendix, and I believe them to be exceedingly rare., It is impossible to 
understand bqw a cherry-stone or date-stone, or even an orange-pip, 
could enter the appendix, and the imitation made by a concretion is so 
exact, that 1 am disposed to think that very many of the reported cases 
of foreign bodices are examples of concretions. That a grain of wheat 
could reach the aj^pendix quite unchanged is’ most difficult to believe. A 
liortion of a grape-skin is very remarkably imitated by a layer of thick, 
glutinous, dark greenish-purple mucus. 

The frequency with which concretions are found in the appendix in 
cases of typhlitis is’ variously stated by different autliors.^ Matterstock 
found them in ^5*3 of Jbhe collected cases, Fitz in 47, Krafft in 34, and 
^^urphy m 30. ^ I am inclined to think that the lower estimates, that 
i\ about 30 per cent, are more near the truth. In 400 post-mortem 
examinations of all kinds, Ribbert found a faecal concretion in the 


appendix in 10 per cent of the bodies. 

(/S) In the second place, long-continued catarrh may lead to great 
. thirhning of the appendix. The tube is found to be of unusual size 
and stiff' and straight. Its wall may be from ^ to ^ of an inch in thick- 
ness, and its ^umen may be found full of mucus. 

(y) Thirdly, catarrh may lead, and apparently often does lead, to 
idi'eration of the appendix.* Some degree of ulceration of this little 
process is very common in perityphlitis. 

The ulcer need not be preceded by definite catarrh, it may be 
primary. The primary ulcer may be due to the presence of a foreign 
body, to se]f)tic infection, to typhoid ulceration, or to tuberculosis, 
foreign bodies are^ not common in the appendix, and but very rarefy 
are they the cause of peritjiphlitis. MaiJj^ reputed foreigm bodies, as 
already stated, are really concretions formed in the appendix itself ^s a 
result of chronic caBarrh. Among the foreign substances which have 
been actually found in the vermiform process are the following : pins, 
minute fragments of bone and of nutshell, small shot, bristles, splinters 
VOL. in ^ ^ 
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of* wood, and a few other very small fi;^gments of indigestible matter. 
The foreign bodies thus lodged may induce catarrh or set up ulcera- 
tion, or, on the other hand, may cause no disturbance. Lewis found m 
the appendix of a man of eighty-eight no les^ than 122 small shot. 
The patient had had no symptoms of trouble in the appendix during 
life. The frequency with which foreign bodies are found in the appendix 
in actual cases of perityphlitis is variously stated by different writers.' 
Fitz and Matterstock found foreign bodies in 12 per , cent of thgir 
collected cases of perityphlitis, Fergusson in 7*5 per cenl, Krafft in 4 
per cent, and Murphy in 3 ‘5 per cent. My own experience would^lead 
me to think that 3 per cent is more nearly correct than 1 2 per cent. 

In some instances the foreign bodies had escaped from the appendix 
through the ulcerous openings they had made in its wall. 

Ulcei's have been found very often in association with concretion^, 
the condition having been preceded by long-continued catarrh. 

The aspect of the ulcer in the appendix calls for no description. 
There may be several ulcers, or the whole length of the little tube may 
be involved. If perforation take place it may be in ipore than one 
spot. WJien the ulceration has been long-abiding, the wall of the process 
is found to be much thickened, and its lumen to be occupied by a slimy 
muco-pus. 

One must assume that certain ulcers met with in the appendix are 
due to an actual septic infection, without laying stress upon the precise 
manner in which that infection was brouglit abouj:. 

Typhoid lesions are rare in the appendix. In a few recorded 
cases of typhcjid fever death has been due to perforation of the appendix. 
Fitz states that in 167 collected cases of perforat^pn in t^hoid fever tlic 
appendix was found to have given way in five instances (aobiit 3 per cent). 
Perityphlitis, due to perforation of the appendix in typhoid fever, is ii 
rare condition, but one which undoubtedly occurs. 

Tuberculous ulceration of the intestine may spread to the appendix, 
although it is remarkable that even when the adjacent bowel is deeply 
affected this little process may escape. Fenwick and Dodwell found some • 
ulceration of the intestinal canal in 56*5 per cent of the bod^s of persons 
who had died of phthisis. In only 17 instances among 2000 autopsie^i 
is the ulceration stated to have been limited to the appendix. Haberslion 
and Bristowe, on the other hand, appear to*' consider that tuberculous 
ulceration of the appendix is relatively common. Dufour records a case 
of fatal perityphlitis due to perforation of the appendix, from what was 
assumed to be a tuberculous ulcer. Such cases are, however, undoubtedly 
very uncoiymon. A young man, a tuberculous patient, re*cently iindei’ 

care, had had several attacks of perityphlitis. I opened his abdofnen 
and found the appendix much involved, aiK^ so surrounded by complex 
adhepions that I was unable to remove it. The whole peritoneum was 
affected with tuberculous peritonitis. It is certain fiiat in this instance 
the trouble began with a definite attack of perityphlitis. 

The ulcer in the appendix may lead to perforation of the process. 
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This perforation may be of any size or shape, from a mere pinhole to 
what appears to be a rent of a greater part of the limb. The perfora- 
tion may take place into a normal peritoneal cavity, or into a space 
more or less confined b'{ adhesions. 

It is by no means necessary that an ulcer of the appendix should 
lead to perforation in order to produce the phenomena of perityphlitis. 
‘\3ver and over again the vermiform process, removed from the midst of 
a perityphlitic.# abscess, has revealed no evidence of perforation. If all 
the cases of perityphlitis of all varieties and degrees be considered 
tot'^e/Jier, then it may be said that in the majority there is no perforation: 
oifthc other hand, it is estimated that in from 60 to 70 per cent of the 
really acute cases a perforation of the process may be expected. 

in the second place, the ulcer of the appendix may lead to stricture^ 
Ql' to more or less obliteration of the lumen of the process. Tlie mucous 
membrane over a varying extent is destroyed by the ulcerative process ; 
'a’aniilation tissue covers the denuded surface, and, if the two opposed 
walls of the little tube adhere, a stricture results.* The whole of the 
lumen of the* process may be occuiiied by granulation tissue, and several 
strictures may form *in the same appendix. The stricture and its results 
are dealt with on page 888. In not a few instances, where the ulceration 
occupies the wliole internal surface of the ^ippendix, the lumen of the 
tube finally becomes entirely obliterated, fibrous tissue occupies the once 
free passage from one end to the other, and the appendix is converted 
into a solid fibrous cord^ This is one of the natural processes of cure in 
perityphlitis. Any degree of stenosis may result from this condition : 
there may be a merb limwr stricture constricting the appei^djx like a fine 
riinr ; there mav' bc several strictures of like character, or the appendix 
IW m.e-fourth, Sr one-tl.ird, or one-half of its length may be converted 

into a fibrous cord. , . , 

Between multiple strictures cavities of varying dimensions may be 
left. The whole lumen of the process, although patent, may be found 
evenly narrowed from one end to the other. i 

« Now and then the obliteration of the appendix is " 

only a carcfiV examination of the adhesions w hit 1 pro a.i 7 ' 
the cieeum Will reveal any trace of the organ 
post-mortems more or less obliteration of ^ ^ . j' j ^ 

and found also-as may h&vc been^ expected-that this particular lesion 

was move common as age advanced;* is 

m irm >1 

the seat of a more or less extensive sloug ing oi » symptoms 

Clinically Ih’,. condition it nearly always assoc ated 

Of .-I very severe «id acute character, especially when the gan.ie 

There is evidence to show tliat ton whole tlic^ ’XSigSg varies ; 

r=^s:ncrs^wL.'’:^he 

or there is considerable sloughing of the membianc p 
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examples the whole of the appendix njay be gangrenous from base to 
tip. It may, indeed, be found detached as a slough, and I have so dis- 
covered it floating in a perityphlitic abscess. Or the gangrene may be 
of much more limited extent ; the tip only of, the process may have 
perished, or, curiously enough, only the base may have sloughed. In the 
latter instance a more or less sound appendix may be found detached from 
the caecum by one of these basal sloughs. The gangrene may involve ^ 
portion only of the appendix wall, and in some cases the .limited ext(Mit 
of it .may be inexplicable. The causes of gangrene of the vermiform 
process are not always apparent, but it is safe to conclude that the^ are 
the same as those which produce gangrene elsewhere. In not a few 
instances the sloughing appears to be the result of a septic infection of 
an already damaged appendix. In some cases, for instance, in which the 
whole organ had perished, a concretion has been found. In such con- 
ditions it would appear as if a virulent septic inflammation had made 
its appearance in an appendix long diseased. Certain it is, that a con- 
cretion may exist in*the appendix for years and cause no trouble. 

In another series of instances there is a suggestion that fbe convoluted 
appendix may have become so twisted upon itself 'as to have brought 
about an occlusion of its vessels. A like condition is seen in volvulus of 
a loop of bowel like the sigmoid flexure. Extreme alterations in the 
volume of the caecum may lead to such a twisting. 

In certain examples of gangrene it is possible that the vessels leading 
to the appendix may have become thrombosed, I have found these 
vessels very nearly occluded in some examples of relaj)sing perityphlitis 
Mere bendingrof the appendix mesentery, or the pressure of adhesions, 
may lead to such a diminution in the lumen of tlv3 vessels of th§ process 
Foreign bodies have been credited with the production o^ gangrene, hui 
upon no substantial evidence. On the Avhole it is probable that most of 
the examples of extensive gangrene are due to infection of the appendix 
with pyogenetic micro-organisms such as the streptococci. 

(c) JFith strictnre m' occlusion of the appendb\ — Stricture of the 
appendix plays a prominent part in the production of perityphlitis, and < 
especially of the relapsing form. The mode of production of these 
strictures has been already alluded to (page 887). 

The effect they produce varies according to the condition of the 
mucous membrane on the distal side of thfc stenosed part. If this 
mucous membrane be quite healthy^, the distal part of the appendix 
becomes distended with mucus. The cyst thus produced has a very 
remarkable appearance; it is usually of considerable size, is sausage- 
shaped, is gf even outline, and the proximal end of it may bulge into the 
caecum as a large hemispherical swelling. The cyst c«>ntains from onft to 
four ounces of perfectly whith, translucent,^ qdourless mucus. An excel- 
lent cpecimen of such a cyst is to be found in the Cambridge Museum ; 
it was removed from an old subject during a post-rflortem examination. 
This cystic dilatation has been termed a “ mucocele ” by F^.r^. Weir 
describes a case, and compares the contents to the vitreous humour. One 
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of these translucent cysts IS figured in Coats’ Manual of PatJwlogy, aAd 
Dr. Wilks met with another example. In no case have any adhesions 
been found associated with these cysts. Porter describes two examples 
in which the mucous gaembrane was quite healthy, but in which the 
other coats were the seat of some chronic inflammatory thickening. The 
^ condition is probably identical with Virchow’s “ colloid degeneration of 
Vhe appendix. It is said that this curious cyst does not j^ive rise to 
an^ symptoms^ so that in nearly all instances it was only discovered on 
post-mortem examination. The occlusion appears always to be at the 
CtBca^ end of the appendix, and it may be due to a congenital defect. I 
have met with one instance during life. The patient, a man of thirty, 
had always been the subject of constipation. Since the age of eighteen 
he had suffered at intervals from a vague and not severe degree of 
C 9 lic, described as “ congested liver.” He had had also a definite attack 
of gastritis. For some months before I saw liirn he had had a “heavy 
pain ” in the right iliac r(‘gion ; it was worse on exertion, and extended 
down the right thigh and into the right testicle, ht was never severe. 
He complairfed so much of this “heavy feeling,” that I opened the 
abdomen and discovered in the pelvis the cjecum and a cystic appendix. 
There were no adhesions. The appendix was shaped like a banana, 
and measured inches in length by li- inqh in width. It was elastic, 
smooth, and quite translucent. On removal a quantity of clear, white, 
perfectly translucent mucus escaped from it, very much like the material 
which IS met with in ganglion. After the operation the symptoms 
vanished. 

If the mucous niembrane beyond the strictured spot b^ unhealthy — 
as it usi^ally is— Ithen the distal part of the api)endix is found to be 
dictended with^muco-pus, or pus, or opaque and ill-looking and often 
ill-smelling mucus. These cysts may be oval, cylindrical, or round ; 
they are usually surrounded by adhesions of varying density. The cyst 
wall is as a rule very thick, ami the swelling may be so tense as to 
feel — when exposed by operation — like a stone. In size these cystic 
‘ sAvellings are seldom large , one of the size of a walnut would be quite 
large : I hav<| encountered some of considerable size which have measured 
as much as 1 k inch across, but these are rare. In these cysts the 
mucous membrane is found to have been destroyed by ulceration. The 
cysts are apt to perforate and to burst; the perforation leads to an 
attack of perityphlitis, and the contents escape more or less completely 
from the appendix. If the patient recovers the perforation heals, and m 
^lue course the cyst fills up again, and bursts again ; thus the conditions 
for repeated relapses are produced. * 

Sometimes the -cyst ruptures, and a large rent is produced, 
cases usually lead to an a^sicess, and if the abscess cavity heal, the 
patient is cured, as the appendix liecomes practically obliterated. Jome 
of the fibrous cords t^hieh are found in the place of the appendix are no 
doubt the result of the process here described. • f 

It is not necessary, however, that a stricture should exist m order to 



890 


SYSTEM OF MEDICINE 


produce a cystic dilatation of the ap]j^ndix. The little tube may be 
occluded by acute bending upon itself, or by torsion around the l!ne of 
its long axis. The process so deformed is held in position by adhesions, 
and by freeing the adhesions the lumen can be rf^tored. 

As in the case of the stricture, muco-pus or, at any rate, very un- 
healthy-looking mucus must inevitably accumulate in the appendix beyond ^ 
the stenosed part. The cysts produced by such accumulation, are, as it 
rule, larger and more globular than those produced by actual stricture.^ I 
think that in the cases of acute bending or torsion the mucous membrane 
is probably more healthy than in the cases associated with strictur^. 1 
have met with cysts measuring 2 inches across, and on dividing the 
adhesions which bound down the appendix have seen such cysts empty 
themselves entirely. In some of these cases the little tube has been 
so bent upon itself as to be in the form of an acutely bent hoo^ 
In instances in which there was torsion, so slight a disturbance of 
the adhesions allowed the cyst to empty itself that I imagine such 
emptying must taktJ place from time to time during life. It must he 
emphasised that in these examples there is no real stricture? The cystic 
part of the appendix may, however, give way by “[perforation, or by a 
more extensive bursting ; but such an accident is less common than 111 
the cases with stricture. • 

The subject of stricture and occlusion of the appendix is alluded to 
again in dealing with relapsing perityphlitis (page 918). 

(d) With actinomycoMs of the appendix. — A few examples of this 
rare condition of the appendix have been recorded. One of the most 
complete, as well as the first described, is recoiided f)y Dr. Kansom (sec 
page 917). The patient in this instance was a man ag6(^ fifty ,*in whose 
right iliac region a painful and tender swelling appeared. An absciss 
formed in due course and discharged through the skin. In the pus clumps 
of the actinomyces were found. The patient died. At the necropsy 
the abdomen was found free from general peritonitis. The vermiform 
appendix Avas contorted, and Avas almost buried in dense adhesion.^ 
and thickened peritoneum. The coecal aperture of the appendix amis* 
patent. The tube itself Avas in part dilated ; its walls AA^^re irregular, 
and in several places communications led to an extensive abscess behiiul 
the crecuin. The caecum Avas free from evident disease. The liver con- 
tained a large focus of i)us, in Avhich colonies of the ray fungus aa^cic 
found. Microscopic examination of 'the retro-caecal abscess and of the 
appendix Avhere it communicated with the abscess failed to reveal any 
colonies of the actinomyces. Dr. Eansom Avas of opinion that the 
appendix was the primary seat of infection, and suggested that a fragment 
of corn or grass bearing the parasite might have lodged in the vermiform 
process. (See also a case by Otto Lanz.* # Vide art. “ Actinomycosis, 
vol.li. p. 81.) ^ 

C. The peritonitis. — The peritonitis, which is the basis of the affection 
under discussion, may be of any degree and of any extent. It may 
general or local, suppurative or non - suppurative ; or a localised siM)- 
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niivati^e peritpnitis may be as^ciated with a diffused non-suppurative 
form peritoneal inflammation. 

In the majority of the cases the peritonitis is entirely localised, and — in 
a less large proportioji — it does not pass on to suppuration. The 
peritonitis is evidently due in all instances to the escape of bacteria- 
laden material from the appendix, or, in a few examples, from the caecum. 
It? would appear that the micro-organism which is most active in the 
production this particular form of peritonitis is the bacillus coli 
communis. Tavel and Lanz examined twenty- three cases of disease in the 


app^dix. The examination was made either of the pus within or 
without the appendix, or of the exudation into the peritoneal cavity 
immediately anaund the diseased process. The material for this bacterio- 
loc^ical investigation was obtained during the life of the patients. In 
^iree no micro-organisms were found ; in nineteen the colon bacillus was 
found either alone or in association with other pathogenetic germs. The 
streptococcus was found in several cases; the pneumococcus was met 
with in two, but not in pure culture. The staphylococcus pyogenes 
citreus was* Jn one instance the only micro - orgwiism discovered. 
Hodenpyl deals with twenty-seven cases of perityphlitis. In twenty-five 
the bacillus coli communis was the only micro-organism found. In one 
case this bacillus was found in association ^with streptococci, and in the 
remaining case the streptococcus was found alone. 

Many other investigators have demonstrated the same facts. I may 
say that the interior pf the appendix of the feetus at birth has been 
shown to be free from micro-organisms. In the adult the streptococcus 

has been often found in Jhe healthy appendix. „ , 1 i 

The bacillus=‘^oli cgmmunis exists in the normally human body, anc 
IS said to be <!le most abundant and the most constant of the bactena 
found in the healthy man. Its natural habitat is the 
been demonstrated along the whole length of the ^ 

the mouth to the anus. The micro-organism has this "^able feature, 
that it varies greatly in its virulence. «-o ar as , £ 

animals are of value, it would appear to harmless when taken from 

the normal jntestine. If, however, the bowel 

any morbid change the bacillus becomes viru en a • 

been found in cases in which the bowel was o s ^ g^^. 

inflamed; in congestion (ff the “7®gJ7es ThU point is of no little 

stipation, and in other ^"^tvnhlitis In a kree^umber of cases the 
moment in the etiology of perityphlitis. ,nc;tion of undigested 

attack is preceded by constipation, by le 1 possibly, 

matters in "the bowel, by diarrlieea, v exp - .gj ’j* jg^jer the 

altiiough rarely, by injury. If “Tf^teiT' would have^been taken in the 
bacterium non -virulent, tl^'-» a gieat s 

preventive treatment of this disease. _ to produce an attack 

Two factors, alf least, appear to b aonendix. The first 

of localised peritonitis through the me render the colon bacillus 

such a condition within the bowel as uill renuer 
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virulent ; and the second is such a lesioa in the appendix as will pennit 
that bacillus to reach the peritoneum. The invasion of the peritoneum 
by the micro-organism gives rise to sudden, violent, and acute symptoms , 
to an outbreak which is often so abrupt and inf^nse as to produce the 
impression that the appendix has become perforated. It is not necessary, 
however, that there should be a definite and demonstrable perforation to 
account for acute and sudden outbreaks of perityphlitis; in not a few •of* 
such attacks I have failed — on exposing the appendix by^ operation — ^0 
detect any obvious perforation. 

The character and extent of the peritonitis produced will defend 
obviously upon the “ dose ” of septic material which enters the peri- 
toneal cavity, and also upon the manner of its entrance. • We must note 
whether the diseased appendix lay perfectly free in a normal serous 
cavity, or whether it was located in a pouch, or lodged in the pelvis, 
surrounded by adhesions, or buried in a mass of attached omentum, or 
fixed to the wall of the iliac fossa. The effusion produced may be scanty 
or copious, serous, sero-fibrinous, or sero-purulent, or wholly purulent. It 
may be free from smell, but in the majority of instances ^t* has a most 
offensive and often faecal odour. The least severe cases are usually 
associated with a little clear serous lemon-coloured fluid ; the most severe 
are usually associated with fqul pus, but in some of the falal cases in the 
place of pus a thin greenish-gray fluid of an intensely offensive and acrid 
odour is seen. This I have found even at a comparatively late period 
in the case, and in instances as a rule in whiqji general symptoms of 
septic poisoning were prominent. This greenish exudation is at first 
clear and thei^ becomes semi-opaque. It is not large in amount. 

In chronic cases a yellowish-white, soft custa^-like'fnaterial^is some- 
times produced, which is often met with in operations up3^i the appendix 
during a quiescent period ; I believe it to be neither changed pus nor 
a residuum left by pus. In some cases I have scraped away a full 
teaspoonful of this matter from the appendix and its neighbourhood. 

Attention may here be drawn to- the curious uncertainty of the sup- 
purative process in perityphlitis. Pus may be present in forty-eight 
hours, and, according to some, even at an earlier period. Qn the other 
hand, the case may progress for two or three weeks with persisting 
evidences of acute inflammation, and possibly with short periods of 
apparent improvement, but with no local evidences of pus. At the end 
of these two, three, and even four weeks pus may make itself evident. 

Inasmuch as the peritonitis in perityphlitis is usually localised it 
follows that adhesions are the rule in this affection, and indeed are absent 
in the mosl^acute and rapidly fatal cases only. * 

• D. The abscess. — The abscess is in reality a collection of matter Kne 
to localised suppurative peritonitis. It is the peritoneal cavity, but 
only in a limited part of it, being isolated by adhesions from the great 
serous space. These adhesions are formed to a larg# extent by adherent 
coils of small intestine and by attached omentum. Those who advise 
the very dangerous process of scraping the walls of these abscesses should 
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appendix does not of necessity imply a visible perforation of that little 

tjibe; It IS merely an eyidence,that noxious micro-organisms have found 

^ their way from the ipterior of the appendix to. the serous membrane 
*hich covers it Abscesses have been found around appendixes which 
not only are ijypt visibly perforated, but which contein no pus, and are 
Simply in a s^te of chronic catarrh. 

The material in the abscess varies. There may be merely a scanty, 
thin, turbid, greenish liquid with a very ill odour. There may be a sero- 
purulent exudation.* There may be laudable pus. The pus has usually 
an offensive smell ; it may have an odour actually fsecal, or it may 
contain faecal matter ; but the last-named condition is uncommon. The 
most usual matter evacuated from the abscess is very ill-smelling pus of 
a diity colour, somewhat thin, and often mixed with clots of fibrinous 
matter. , 

The quan4ii^y of pus found in the abscess varies. It is usually some 
three or four ounces* but it may contain some pints. In one case which 
had been long neglected I evacuated an abscess which contained two 
quarts. '* 

The abscess cavity is apt to contain gas, the result probably of decom- 
position. In rare instances the gas is excessive in amount, and the 
swelling caused by the ^bscess ma}^ be as resonant as the surrounding 
intestines. Morton reports a case of a perityphlitic abscess from which 
on puncture gas oiiljr escaped, but a deeper puncture reve.^led pus. In 
one case,^in my cMn practice, I cut down upon an iliac abscess following 
uppn perityphlifis, and opened a large cavity containing gas, and pre- 
senting in its depths so very small a quantity of pus that I could not 
help thinking that the matter might have escaped by an opening into the 
bowel ; there was no evidence, however, of such an opening, and the 
cavity healed rapidly and well. 

* In a case reported in the Med. News (U.S.A., December 17, 1892) 
the abscess ^avity contained not only gas and pus but some hecal 
matter also. 


The relation between the size of the swelling found on the right 
iliac fossa and the amouni^of pus which is discovered in the abscess is 
not always direct ; the swelling may be extensive, and yet the amount 
nf pus small. The swelling is made up of the caBCum and sundry coifs 
nf small intestine which are adherent, and the walls of which are con- 
gested and cedematous. Between and around the coils ^are much 
mlh«rent lymph, m^ph effusion, and most probably a considerable mass qf 
I'hickened and adherent omen^tum ; in not tl few instances there is also a 
collection of faecal matter in the caecum. Ihe swelling is apparently in- 
creased again by swelling in the protecting parietes, and by contraction 
the muscle over it. 

In the majority of abscesses which are evacuated by operation the 
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appendix does not come into view ; it jis obscured and indeed buried by 
recent adhesions. It may, however, present itself and be found per- 
fos|ted or gangrenous, as a whole or in part. It may be found actually 
detached — as a result of gangrene of its base— and lying free in the 
abscei^, cavity. , Calcareous or faecal concretions or, in rare instances 
forei^ bo^^ may be found in the abscess cavity, such substances 
ha^ng aspafied through breaches in the appendix wall produced b/ 

sloiighihg. r, 

‘ " A perforation may be found in the c^cum. In a few rare instances 
this may be primary, and due to mischief starting in the wall of the 
csecum, the appendix itself being sound. In the great majority of the 
examples, however, the perforation is secondary and is dae to the abscess 
— which has originated in the appendix — making its way into the cteciim. 
The perforation under such circumstances takes place from withoijt 
In one case I met with three separate perforations of this character in 
the caecum. 

The perityphlitic abscess is as a rule very extensively and deeplj 
loculated, and may even appear to be made up of several distinct col 
lections of pus. This disposition to the formation of loculi or pockets 
often causes much difficulty in the healing. The secondary pouches 
may extend between coils of bowel, or make their way iiito the peh is or 
into the loin. 

As regards situation the perityphlitic abscess, in the great majority of 
instances, is situated in the right iliac fossa but it may be found 

entirely limited to the pelvis on the one hand, or to the lumbar region 

on the other ; the iliac fossa in either case being quite fr(3e. Such 
unusual positions are determined by unusual position's* of the appendix 
Fowler gives three cases in which the abscess was to the left of ilie 

median line ; in one example the caecum lay on the. promontory of the 

sacrum, and in the other two was beneath the umbilicus. Dr. M*Calliiin. 
in a post-mortem examination of the body of a woman aged thirty, found 
the appendix adherent to the upper surface of the liver on the right 
of the gall-bladder. The appendix was obliterated by disease. Tlierc 
had been an abscess around it which had made its way through the lung, 
and had finally discharged itself through the eighth intercostal space. ^ 
The abscess had healed. I have opened by oj^eration a subliepatic 
abscess due to disease of an appendix attachell to an undescended cfeciini 
Ip this^^ instance the right iliac fossa was entirely free from any signs of 
roflamifiation. 

The perityphlitic abscess, althougli primarily intraperitoneal, may 
m«ke its .M^ay into the subperitoneal connective tissue \ such an inva 
sion, however, is not common. The extraperitonenl abscess, wht?u it 
exists, usually occupies the ‘himhar region^ and may extend very wi^lely 
in the lax tissue of that district. I have seen such an abscess fill up the 
whole of the region between the lower ribs and the 'iliac crest. 

The extraperitoneal abscess may be found on the superficial asp^^^^ 
of the psoas muscle, and lie distinctly behind i^the serous memhi aiH' 
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It may actually open up the s]jieatli of the psoas muscle, and extend 
towards the spine in the substance of that muscle. Such cases have been 
well illiistrfited by Dr. Kelynack. 

It la not at all unjommou to find tfiat tfi® a 

case — ^haa eittonded upwards behind the ascending colon ; such an abscess 
^may reach the diap^rap, may perforate it, and. empty itself into the 
pleura or the lung. It is possible that certain of these abscesses are 
exta-aperitoneal,, bu^I believe that in the majority of cases they are still 
intraperitoneal, an<^ that they follow a course which is bounded by 
perit^eal adhesion^ ^ 

finally, it^jemains to consider in Avhich direction the abscess will 
burst, supposing it nc^ to be evacuated by the surgeon. Bull, in an 
analysis of 57 cases^ gives the following as the result of an inquiry into 
tl^is matter : In 28 examples the abscess burst through the anterior 
abdominal parietes, in 15 it entered the Ctccnm, and in 8 the general 
peritoneal cavity. In the remaining 6 examples the abscess entered the 
tliorax, rectum, and bladder, in 2 cases of each respectively. The pus may 
])ass down tlire^thigh, and very closely imitate a psoas abscess. It may 
extend in front of tihe hip -joint and produce symptoms akin to those of 
liip disease \ indeed I have seen a case in a boy in which this diagnosis had 
been made. Tlie pus has even made its wp,y into the hip-joint, and in 
other instances has laid bare the bone of the iliac fossa. It has often 
made its way into the pelvis, and has produced some of the varied and 
manifold symptoms of ^pelvic abscess. Again, it has passed down a 
hernial sac, and made its escape through the skin of the scrotum. 


Etiology. — Sbme features in the etiology of perityphlitis have been 
al»eady indicated in the preceding section. Perityphlitis represents the 
very commonest variety of peritonitis, and the remarkable frequency of 
iiirtammation in this position is due to the fact that the' appendix is one 
of the weakest points within the abdomen. It has been estimated by 
pathologists that in 20 per cent of the bodies examined in the post- 
* mortem room some evidence of disease of the appendix will be found. 
Certainly tb# same cannot be said of any other organ within the 
abdomen. 

Inheritance. — Heredity is not easy to demonstrate in a disease so 
common as that under consideration, but it is impossible not to be 
struck with the fact that perityplrlitis runs often in families. have 
niet with a family among whose members were five subjects of pen- 
fyph litis. I have also noticed that the association of this affection in 
fjiinilies is nol so often that of parent and child as of brother^nd sister, 
lias seemed to<»me to be the most common coincidence. • 

Agre and Sex. — Perityphlitis may be ^et with in patients of al 
Tenger reports a case in an infant aged seven weeks. It led.to ? 
fatal peritonitis. Cases have been recorded in children respectively 
seven and thirteen months of age. On the other hand, the disease has 
met with ii^p^ients of advanced age; one of my own patients 
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was an old edentulous man who had hisr first attack at the age of seventy- 
two. Several cases have been recorded in still older persons. The 
glister proportion of the cases occur in young adults, and the period of 
greatest frequency is between ten and twenty. , 

The following table is compiled from the cases collected by Dr. 
Hawkins (224 cases fpom St. Thomas’s Hospital) and by Dr. Fitz (228. 
cases from general sources), the total being 452 cases : — • » 


Age. 


Proportion of cases. 
Per cent. 


5 to 10 years 
10 to 20 years 
20 to 30 years 
30 to 40 years 
40 to 50 years 
Over 50 yeai*s 


10-8 

407 

29-0 

11-5 

4-6 

3*4 


100-0 


In the matter ‘of sex the trouble is very much more common in 
men than in women, the proportion in the two sexes be^ng about 78 
to 22. Some writers place the^ relation as high as SO men to 20 women 
in every 100 cases. • 

Sea.son. — Hospital stati^^^tics show that attacks of perityphlitis aie 
more common in the summer than in the winter. Dr. Hawkins, in 
analysing 224 cases of perityphlitis treated in St. Thomas’s Hospitnl, 
notes that 134 came under notice in the six summer months, and 90 in 
the six winter months. 

IiVjary. — rDr. Fitz, as a result of the examination of the large serici^ of 
cases he had collected, considered that an injury wa5* the cause of the 
attack in 10 per cent of the examples. This percentage is, I thiak, 
somewhat too high. It is not uncommon, however, to find instances in 
which an attack of perityphlitis has apparently followed directly u})on 
some violence. Many cases are ascribed to a strain, to violent exertion, 
and to a blow. In one case under my care the symptoms immediate! v 
followed a blow on the abdomen; in another case acute symptoms 
began abruptly while the patient was straining to support a heavy 
weight. It is probable that in these instances the appendix was alremly 
diseased, and that the violence ni'erely caused a greatly attenuated 
appendix wall to give way. Some of the (&ses in which a blow has 
appeaiA^ to cause an attack have been very acute, but this has been 
l^no means invariably the case. I am not aware that exposure to cold 
hae been clearly shown to have been an exciting cause of perityphlitis. 

Kk>nditfon of the alimentary canal. — An examination of cases from 
at*dinical standpoint makes it evident that the commonest exciting c^u^e 
of perityphlitis is the lodgmeftt of undigest64 matter or of fsecal masses m 
the colon. Mere constipation alone would not appear to be sufficient, 
is generally allowed that constipation is more frequent among women 
than among men, and yet, as we have seen, pei|typ|dftis is nearly fnnr 
times iftore common in men than in women. 
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patients who have had repeated attacks of perityphlitis often say 
that so long as they keep their bowels acting they can avoid an attack, 
but if they allow an accumulation to take place an attack may be ex- 
pected. There is strong evidence to support the belief that masses of 
undigested food in the C3ecum»aie much more active exciting causes of 
this trouble than are mere collections of what may be termed normal 
*fteoal matter. 

,In this conijection two facts have to be specially noticed. 

(<t) In the’ first place, defective masticating teeth are exceedingly 
common among the subjects of this disease, and especially among those 
who ?ave passed the period of youth. ■ Over and over again it would 
appear as if the»want of proper and efficient teeth had been the direct 
cause of the attacks. Such patients often bolt their food, and such meat 
as they eat can hardly reach the stomach in a condition fitted for complete 
digestion. The bolus passes into the bowel still ill digested ; it fails to 
stimulate normal peristalsis ; it is prone to lodge in the great receptacle, 
the caecum, where it decomposes and, if there be ar>y^ existing lesion of 
the appendix,* ipust tend to encourage the morbid change. 

A large proportirin of the subjects of perityphlitis — especially the 
subjects above the age of twenty — are chronic dyspeptics. They bolt 
their food, or tfieir meals are irregular, or l^hey hurry over their meals, 
or they begin active work as soon as the repast is finished. Many of 
tliese people have a morbid apj^etite ; many of them are aware that an 
attack is generally preceded by an aggravation of the dyspeptic symptoms. 
One medical man, who had had many attacks of perityphlitis, informed 
me that he was ofterf wariipd of an attack by the passag6 of -exceptionally 
oftensive flatus fWt a dj-y or more previously. Another patient had 
lea*-ned tfiat sonfe little while before his attacks— which were of sudden 
onset — his urine was very thick and high-coloured. 

Commercial travellers, who are in incessant movement, and whose meals 
are irregular, are often the subjects of perityphlitis. In other persons a 
first attack has occurred in connection with hurried travelling, as during 
.a hasty Continental holiday. Indeed, the holiday season is generally very 

productive of xases of perityphlitis. . i „ 

Certain of these patients are nervous persons, who seem to be 
lictims of a kind of nervous dyspepsia. In an isolated ^ , 

would appear as if the dyspepsia which preceded the 
been induced, or at least fostered, by excessive smoking 

(A) In the second place, the history of the 

lively frequent in the account of events which immediately preceded the 

"'tmtfthe articles of diet which have l^-n con^imuous m 
respect may be mentioned pats, pine-app , coars A cucumber 
turnips and cabbage, cheese, mushrooms, mussels, har ^ ^ 

lobster, and so forth. * When the bowel is evacuated m thejume^ot an 
attack of PerityphUtiS^^ offending sub^nce CM 
one case (in a youBa:!^!!, remarkable masses, maue up ^ j 



898 


SYSTEM OF MEDICINE e 


cated nuts, were passed for several days,t during the progress of the attack 
One patient was convinced that he could produce an attack by eating 
eggs. Many patients — especially those at or past middle life — have 
apparently owed an attack to the consumption of an immoderate quantity 
of milk. • . 

In a very small proportion of cases diarrhoea would seem to ha\e 
been the exciting cause of an attack. ’ - • 

III a larger proportion of cases the attack is preceded by colitis, marked 
by frequent loose motions, and the passage of much mucus and intestinal 
casts. Not infrequently this colitis has been excited by a faecal accumu- 
lation in the colon. 

It has been assumed, in some instances, that a purgittive has induced 
au attack, but more probably the actual cause was the condition which 
called for the aperient. I have noticed that in young women an attick 
is not infrequently associated with the apfiearance of menstruation. In 
one case under my care four attacks out of six were thus associated. 

Foreign substances. — The part played by faecal and calcareous con- 
cretions, and by actual foreign bodies which have been ^s^val lowed, has 
been already fully discussed (p. 88*1). Talamon stiites that, in the fatal 
cases, a concretion of some kind, or a foreign body, is found in 60 per cent 
of the bodies examined. , 

As already pointed out, the intrusion of foreign bodies is by no meaii^ 
so common as was at one time supposed. 

Constitutional conditions. — Gout — Dr. Alexp,nder Haig believes “that 
gouty perityphlitis is extremely common, or, in other words, that nearly 
all perityphfetis owns this origin ; and that, rif alf cases wore at once 
treated by salicylates, further troubles requiring syirgical'^jpocediu’es wouhl 
be rare.” Dr. Haig cites several cases in which the peritonitis yielded 
to salicylates, and it would appear that the diagnosis of gouty perityphlitis 
is mainly based upon the circumstance that relief is afforded by the sali( \ 
lates. Dr. Haig’s views need confirmation, and are not in accord with 
the common expenence of medical men. 

Rheumatism. — Dr. Burney Yeo records a case (in a girl of eighteen) of* 
symptoms of perityphlitis^ associated with pains in the ar^is and kiiet*^ 
The patient had had acute rheumatism. The temperature fell and the 
symptoms vanished under the influence of sodium salicylate. 
temperature reached 105°, the patient was* very constipated, and the 
^n^pt^s of perityphlitis appeared* before the joint phenomena. Br. 
Yeo ^buld seem to regard the disappearance of the symptoms, when the 
salicylates were administered, as evidence of the rheumatic nature of the 
aff^ion. cThere is little evidence to support the assertion that rheuiuatic 
peritonitis exists {vide p. 633), and the nature of th<fc alleged chaiigt^ m 
the caecum and appendix in this disorder have, I believe, never been defint*^!- 

i^erityphlitis due to typlioid uljeration, tuberculous ulceration, 
dysentery, actinomycosis, and epithelioma, has beenl^lready described. 

Influenza and pneumonia have been supposed some observers to be 
exciting causes of perityphlitis, but no definite ,caii)^a<;^ion has been made 
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manifest, and the matter rests, I Relieve, upon no more subsUntial basfs 
than the clinical fact that perityphlitis has appeared in patients convalescent 
from influenza or pneumonia. 


Symptoms.— The clir^cal manifestations of perityphlitis are extremely 
various, and difter remarkably in degree and duration. The attack may 
iftswme any grade, from a sudden and intensely acute diflfused peritonitis, 
whkih is rapidl]^ fatal, to an attack marked by slight pain and tenderness 
ill the right iliac fossa, with possibly nausea or vomiting, and eiidimr in 
recovejy in some twenty-four hours or even less. ° 

On the one hand, an attack which begins violentl}'^ may soon subside 
and end favourably ; on the other hand, an attack which begins mildly, 
and which follows a moderate course for a few days, may then develop 
vejy acute symptoms, and end fatally. 

It is by no means possible to distinguish the cases which will end in 
suppuration from those which will not. Pus has been discovered as 
early as forty-eight hours from the onset of the attiKik ; in other cases 
it has not bew^ manifest until the disease has been in existence for two 
or even more weeks.* In one case under my care the temperature re- 
mained high (100° to 102°, and at first to 103°) for twenty-two da>s. At 
the end of that* time the iliac swelling was^ incised. No pus was dis- 
covered, and the patient made a perfect recovery. It is of little service 
to attempt to divide the cases clinically into those which suppurate and 
tliose which do not, for Jhe distinguishing features which should be pre- 
sent before the abscess is in evidence, or the case has ended favourably, 
are not definite enoifgh to^ warrant such a classification. Jjoine authors 
have divi(Jed the (?cPSes clyiically into those associated with local peritonitis 
and those marked by general peritonitis. In the former category they 
have placed what may be called the average cases, and in the latter the 
cases which are very acute and for the most part fatal. This classifica- 
tion is, however, not entirely satisfactory. 

The peritonitis may be local at first, and not become general until a 
•week or even more has elapsed ; and if the cases placed in this category 
are restricted Jo those in which the peritonitis is general from the onset, 
then the arrangement is of necessity very imperfect. 

Classification. — It is not possible, indeed, to found a satisfactory 
clinical classification of perifyphlitis upon purely pathological bases. The 
clinical phenomena cannot provide a* sure forecast of the condition to be 
t’cvealed on operation or necropsy. It is probably better to adopt some 
iirbitrary division of the cases such as would be suggested if the clinical 
nianifestations* were regarded alone. The following classificatiyi, framed 
oil these lines, is coi\venient for purposes of description ^ 1 ^ 01 dinary 
attack, the case ending in resolution ; II. 7he case ending in suppura- 
tion ; III. An attack of the mildest type ; IV. A most intense and aoute 
‘'ittack ; and V. Certafti peculiar forms of perityphlitis. 

Relative frequency of the different varieties. — The cases dealt 
under the third heading do not come— except rarely— under treat- 
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ment in hospitals, and cannot therefore be treated statistically. 
Indeed, this class may be considered as unrepresented in hospital 
records. It is often conspicuous, however, in the history of relapsnicy 
perityphlitis. The cases under the fourth heading are usually attended 
by general peritonitis. Dr. Hawkins^ in dealing with 264 cases 
of perityphlitis treated at St. Thomas's Hospital, divides them into three 
divisions — i. Those attended by non-suppurative local peritonitis ;• if.* 
those associated with suppurative localised peritonitis ^ and iii. those 
attended by general peritonitis. The 264 cases are ' distributed as 
follows : — 



Xo. of 
Cases. 

1 

j Deaths. 

Moitality 
Per cent. 

i. Non-suppurative local i)eritonitis 

190 

: 


ii. Suppurative local peritonitis 

38 

10 

26-3 

iii. General peritonitis .... 

36 

' 27 

75-0 


264 

37 r* 


General mortality, 14 per cent. 




1. An ordinary attack ending* in resolution. — The general features^ 

of an attack are sudden severe abdominal pain more or less definitely 
located in the right iliac fossa, nausea or vomjting, constipation, rise of 
temperature, the development of a tender area in the ciecal region, and 
the formation of a tumour which is very tender, and usually dull on per- 
cussion. There is some distension of the abdoipen afid some rigidity of 
its walls. The pulse may be thready, and the tongue is^urred. Therg is 
much prostration. The fever subsides in aliout a week, and within seven 
to fourteen days all the acute symptoms have passed away. The onset 
is usually sudden. The attack often comes on at night or in the early 
morning. In some cases of relapsing perityphlitis the attack sets in at 
about the same time on many successive occasions. An initial rigor, 
may be said to be very rare, and no clinical or pathologi^l importance 
is to be attached to the symptom. The patient may be in perfect 
health at the time of the attack, or the onset of acute symptoms may 
have been preceded by more or less abddminal uneasiness, by flatu- 
lence or colic with a sense of distension, by diarrhcea, or by trouble- 
some constipation. In many cases there had been undoubted dyspepsia 
01 a “ liver attack before the onset of the symptoms ; there was a nasty 
taste in t^e mouth, the urine was thick, or the patient h^d felt vaguely 
«>ut of sorts. # • 

The first symptom is Abdominal In about 70 per cent of 

the« cases this pain is localised at first just above the umbilicus, or 
across the belly at the level of that point. The* position indicated is 
about that of the superior mesenteric plexus. In the remaining 
30 per cent of the cases the pain is from the first definitely localised 
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in th*e right iliac fossa. Shoul(^ the pain be, first of all, complained'of 
about the umbilicus, almost invariably it becomes definitely felt in the 
right iliac* fossa in twelve to thirty hours. It is in first attacks 
especially that the pain is localised about the umbilicus, and in some 
instances it remains so /oca ted .throughout the attack. I have seen cases 
in which, during the first two attacks, the pain was complained of only 
the upper segment of the abdomen. Aiter the patient has had one 
or^two attacks^ the pain iii subsequent outbreaks is usually in the csecal 
region from tne very onset. 

I have known a patient, who had the usual pain in the right iliac 
ref'ion, complain of pain and even of tenderness in a corresponding point 
over the left iliac fossa, and now and then this left-sided (or “ crossed 
pain may be more marked than that over the seat of disease. 

The pain may be described as “all over” the abdomen, and may go 
back to the loins. It is described as “ burning,” “ tearing,” or “ aching.” 
It is very acute, and has paroxysms of greater intensity. It is not like 
the pain of colic, although it may bo spoken of as “ cvamp-like.” It is not 
of a kind to -hgnd the patient double, nor is it relieved, except at the very 
beginning, by pressure. Some patients compare it to an intense attack 
of flatulence, and they have a notion that if they could but pass wind 

the pain would*be better. ^ n t? • 

The pain, if severe, may produce some degree of collapse. Lven in 
mild examples the patient feels faint, a clammy sweat breaks out over 
his forehead, his hands and feet become cold, and he is soon quite pro- 


strated 

vL,^ing may be an\ong the very earliest symptoms ; indeed the 
patient may be sick almost before the pain has made itself felt This 
Is. seen ‘not inftequently in children. Vomiting iri perityphlitis ^ a 
symptom liable to great variation ; it may be entirely absent, it may 
occur repeatedly, or there may be only an initia vomi . 
rarely, indeed, a severe or prominent symptom, nor '^^Snt 

copious or distressing. Nausea is common cnoug , an a P ‘ 
of “feeling sick” is usual. Vomiting may follow the use of mojhia 
the adminfstration of an aperient, or the indiscreet giving of J 

have never known the vomited ™*‘«er become offensive or se^^^^^ 

except in severe cases which are exhitating sep . \yiien the 

which there is an extensile and probably fatal peritonitis. When 

bowels are loose, vomiting is usually absent. „<,rUvr>hlitis Now 

or of S 

and then a motion may be . „rMnt feeling that the 

attack, the iftitial pain being attended wi ,fwavs atte’nded by an 

bowels must act S^his sense of tenesmus is not always attended oy , 

action of the bowels. . ’ throughout by diarrhoea, or Joose 

Sometimes the attack is marked following upon such 

motions may be pasfeed now and then, con p^^^^ Hawkins 

action of the bowels. Among the 19 j j gjght cases out of 

there was diarrhoea throughout in six instanced, and mg ^ ^ 
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th*e 190 loose motions were passed. Thijs in 7*3 per cent of the examples 
the bowels were not constipated. In the cases marked by constipation 
the bowels will often respond to ah enemoj or to an aperient if it be 
given. Speaking generally, the constipation is by no means so marked 
nor so obstinate as is the case in more general peritonitis. 

Much tenesmus is. quite rare in perityphlitis. In young patients, 
with acute symptoms, it may be met with as an uncommon symptom/ 
The very worst case of tenesmus I have ever seen — w^rse even tlym 
in acute intussusception — was in a lad who, when the abdomen was 
opened by operation, was found to have a wholly gangrenous appendix. 

Fever is a constant and pvminent symptom, — It begins as soon as 
the initial collapse, if any, has passed off, and is usually of high grade. 
It may run up to 103° or 104°. Most often it reaches its highest 
point at the beginning of the case, that is, on the evening of the first 
or second day, and then gradually declines. This is the usual character 
of the chart in perityphlitis. The temperature, after subsiding a little, 
may rise again towards the middle period or the end of the case. These 
reappearances of the fever sometimes appear to be due to Ijpo early move- 
ment, or to neglect of the bowels, or to an improper diet. In other 
instances they cannot be explained. There is very little relation to be 
observed between the temperature and the local manifestations in the 
iliac fossa ; the swelling may diminish while the fever is high or increas- 
ing; and, on the other hand, an augmentation of the swelling may be 
attended by no upward movement in the temperature. 

The temperature may keep up for nine or ten or twelve days, and the 
surgeon be ve^y apprehensive of pus. It may^then Subside without any 
evident suppuration, or any local explanation of Uie improvement. 

The fever may continue for three or even four wc&s, and be as|o- 
ciated with no more than tenderness over the csecal region. It then dis- 
appears as mysteriously as it was maintained. In some examples, in 
which the temperature has kept high, and is, let us say, at 102° on the 
ninth or tenth day, and then suddenly drops to normal, it is probable that 
an abscess existed which, on the occasion of the fall in the temperature, • 
discharged itself into the bowel unobserved. I have founc^ a very little 
pus, buried in a casing of thick and rigid adhesions and indurated tissue, 
to keep up the temperature for many weeks. 

As a rule the temperature declines gradually, but now and then it 
drops quite suddenly. In the majority of the cases the temperature 
subsides in from six to ten days. 

The range of temperature observed in the cases attended with loose 
or regular |^tion of the bowels would appea'r to be lower. * 

^ Condition of the abdomen . — According to the exteqt of the peritonitis 
the abdominal wall becomes •rigid, and the skin over it hypersesthetic. 
Much tenderness is complained of over the nght iliac fossa. 

On attempting to examine the patient in that* region he complains 
of great sensitiveness of the surface, and the abdominal muscles over tlie 
csecal region are found to' be contracted. At the outset of an acute case 
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the flgidity of the abdomen may be well marked. In any case, 

•f - ^ '‘ecome a little 
(hstended all over. This meteonsm begins in the right iliac region. 

A disposition to contraction in the muscles of the right side on examina- 
tion continues for some time. 


The tenderness on the right iliac fossa persist^, and indeed is present 
during the whole progress of the case. It is still evident, as a rule, even 
wben all the Pther symptoms have passed away, and when the patient 
considers himself to be well over the attack. Some tenderness on deep 
pressure may indeed persist for weeks after the fever and all other 
symptoms have subsided. 

When the .symptoms are acute the tenderness is somewhat widely 
diffused over the caecal region, but as they subside the tenderness becomes 
more localised. It will then be generally found located a little to the 
outer side of the linea semilunaris, as it crosses a line drawn from the 
anterior superior iliac spine to the umbilicus. 

Tenderness about this spot can often be elicited pn deep pressure for 
weeks after attack has quite subsided, and this symptom is a valuable 
one in deciding th« nature of a past attack. It is not infallible as 
indicating disease in the appendix. I have known it to be present when 
the inflammatory trouble was in the ovary and not in the appendix. It 
is desirable in all cases to remember that *the tender spot does not of 
necessity correspond to the exact site of the appendix. When a patient 
is being examined for tenderness in this region, after all the essential 
symptoms have passed away, care should be taken to note how deep 
pressure is borne ov^r a ccjrresponding spot on the opposite or sound side ; 
since heavy and • localised pressure over this particular region is not 
uqattencfed witif discomfort in persons who are quite healthy. 

During the attack it is needless to say that the tenderness will vary 
both in degree and in extent. Its intensity is not, however, a sure 
indication of the degree and extent of the inflammation in the iliac fossa. 
There may be extreme tenderness in a case which ends speedily in 
. resolution. On the other hand, I have discovered a large collection of 
pus in a ca^ in which local tenderness had never been a conspicuous 
feature. I have seen two cases of septic peritonitis, due to trouble in the 
i^-ppendix, run their entire course with a flaccid belly wall and with 
scarcely any tenderness, ©oth patients were men over fifty, no morphia 
had been administered, and in both cases death took place from toxaemia 
within seven days. One man spent some hours in applying massage to 
his own abdomen, and the other drew frequent attention to the absence 
of tendernes# by slapping the abdominal wall. ^ 

•As the tendenjess passes oflf and the abdominal wall becomes le^ss 
an area of dulness can be detected in*the right iliac fossa, and with 
it is associated a more or less definite tumowr. Both the dulness anq the 
■'^Welling vary greatly in extent. The dulness has its base about t e 
anterior superior iliac spine, and this base extends inwards along about 
the outer half of Poupart’s ligament Fronl this imaginary base the 
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diAness may extend a few inches towards the median line, or be f&uiid 
reaching upwards in the region of the ascending colon. It may assume 
a triangular outline with its apex at or about the umbilicus ; on the 
other hand, it may reach the median line from the symphysis pubis to the 
navel, and form a very extensive area of .dulness occupying the greater 
part of the right half ,of the anterior abdominal area below the level of 
the umbilicus. Again, it may extend round into the loin. The dulness* 
need not be absolute, nor is it indeed, as a rule, absolute in all parts, 
especially when the area marked out is extensive. The dulness is most 
evident and most complete near the base above referred to. It becomes 
less pronounced as the outskirts of the area are reached. There are 
often patches in the defined area where percussion elicitsba more or less 
t 3 rmpanitic note, and in some large part of the district the dulness may 
be only relative. As the rest of the abdomen is usually quite tym- 
panitic, the affected area can be defined with little difficulty. * 

The dulness is caused in the main by effusion, by effusion bounded by 
adherent coils of int-estine and usually adherent omentum, and possibly 
also by fsecal matter in the caecum. It will be understood, therefore, 
why parts of the dull area may present a resonant or relatively resonant 
note on , percussion. 

The tumour is to some extent coextensive with the krea of real or 
comparative dulness. Its b*ase coincides with the base of the dull area 
above given. Its lower and outer boundaries, therefore, seem to merge 
into the iliac bone and into Poupart’s ligament Its upper and inner 
parts are more or less distinct. 

Sometime^ the swelling forms a definite ^ball, 'at other times its 
boundaries are very indistinct. It may, indeed, be no more than a sense 
of resistance associated with some degree of dulness on p8k*cussion. , 

The mass feels hard ; and as the acute symptoms subside the swelling 
becomes more and more definite, and then may appear as a well-marked 
round or oval swelling above and often parallel to the outer half of 
Pouimrt's ligament. 

The swelling, as I have just said, is made up — when at its height — « 
of inflammatory effusion limited by adhesions, of adherent coijf of intestine 
whose walls are probably oedematous, of a caecum which very likely con- 
tains a quantity of faecal matter, of adherent and greatly thickened omen- 
tum, and of a greatly swollen appendix surrouAded by much effusion and 
lymph. • 

The swelling, therefore, may be wholly dull on percussion, and this 
dulness will always be most marked towards the base ; or it may be some- 
what resonant owing to the distension of the adherent coilS of intestine 
bj gas ; or even, for the same reason, quite resonant.. For like reasons 
it is often resonant in one pact and dull ii^ another, and the percussion 
sounds may vary in the same case from time to time. 

As the case advances towards recovery the effui^on is absorbed, the 
lightly adherent intestines are freed, the omentum shrinks, the cajcum 
has emptied itself, and nothing remains but the diseased appendix and 
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the more or less considerable irass of inflammatory material with which 
it has surrounded itself. Thus it is that the tumour becomes more and 
niore definite as the case progresses towards recovery. 

The magnitude of the swelling does not vary with the magnitude of 
the case. Some of the most fatal cases are attended with but little evident 
^ swelling. 

• • The very largest tumour — one which has reached the umbilicus on 
the one hand, |ind extended to the left of the median line on the other — 
often subsides without producing a drop of pus. And again, an abscess 
may appear in the iliac fossa without any previous swelling having been 
noticed. There may, indeed, be no swelling at all, as is seen especially 
in instances in ^hich the caecum and appendix are lodged in the pelvis. 

When the caecum is undescended — that is, is situated beneath the 
liyer — the swelling is in the subhepatic region. 

Often in children the swelling — when of the usual form — can bo felt 
by the finger introduced into the rectum, and in adults it may be so felt 
if there be an extension into the pelvis. The iliac swelling of the ordinary 
type cannot, 'however, be felt per rectum in an adult. 

Occasionally, espbcially when aperients have been administered, peri- 
staltic movemeijts may be perceived in or about the tumour. 

General amtitutioml conditim.—Tht patient becomes more or less 
prostrated by the pain, by the fever, and possibly by the slight degree of 
septic poisoning which may be assumed to exist. The eyes become a 
little sunken and the face pinched. While the manifestations are acute 
the countenance mav be that of a patient with general peritonitis. As 
a rule, however, the patient’s aspect is not characteristic ; tt can only be 
said that, he loo^^ ill. headache is often complained of. ^11 appetite 
isdost. The thirst is not so jntense as in general peritonitis. The tongue 
is fuiTed, but rarely becomes dry. A most unpleasant teste in the mouth 
often distresses the patient. The pulse is the pulse of 
affected in tension, and only in quite acute cases does it 
The urine is that of fever, and is said often to contain an excess 

' ‘""Th". pattot usually lies Hat «pou the back, ta. i. o'?” 

The knees may be drawn up and the hands may e P peritonitis 
head, but this attitude is never so common as it is in ge I • 

It is not infrequent, howev*er, to find " ® 

thigh drawn up or wishes to have ii! suppor e y p- P ’ distinctly 

Occasimdl symptom.— pain at renal colic, 

referred to the loin, and for the moment may be m staken lor^ 

The pam\ot ^frequently radiates from nght ^ 

most common direction assumed . Side or in^the external 

aide j next in frequency is. 4 pam “ radiating 

genitals along the penis or in the perine • frequent ; or, on the 

pain is referred to Ae bladder, and mic symptom is, I 

other hand, there may be retention of urine j.this latter sy p 
think, more common in women than in men. 
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There may be much hyperaesthesia of the skin over the front of the 
thigh just below Poupart’s ligament, or over the back of the hip, or over 
the renal region. There may be much stiffness of the right thigh, the 
limb being drawn up. In some such cases attempts to straighten the 
thigh cause exquisite pain. See section oif diagnosis between perityphlitis 
and hip disease (p. 925). Distressing pain in the lower part of the back 
may be complained of. The attacks may be coincident with the menstruaf 
period, and may be associated in the patient’s mind with some ovarhin 
trouble, and undoubted ovarian pain may exist. I remember that a patient 
with relapsing perityphlitis complained of intense pain at the mei^trual 
period, such pain having been unobserved before the perityphlitis appeared ; 
in this instance I found a diseased appendix adherent to the ovary. Such 
adhesion may exist in other cases in which there is an association of 
ovarian symptoms ; in one case I found — quite distinct from the diseas^l 
appendix — an ovary containing pus ; this case had been considered ovarian. 

Tenesmus is quite a rare symptom. Now and then peristaltic move- 
ments may be perceived in the abdomen, but in the great majority of 
cases all is apparently still within. t * 

Course , — The pain remains severe, and may even show some increase 
during the first two to four days ; it then becomes less ^nd less marked. 
The tenderness, however, iiemains unchanged. The fever subsides in 
six to nine days, and all the acute symptoms are over in ten to fourteen 
days. In the 190 hospital cases reviewed by Dr. Hawkins and belonging 
to the present category, the average time during which the patient was 
invalided or unable to work was twenty-five days. Ap elongated swelling, 
tender on detjp pressure, can usually be felt iu the right iliac fossa for a 
long time after the symptoms have all vanished. Th(%190 patients all 
recovered. In three an incision was made, and in one of these fhe 
appendix was removed. 

II. An ordinary attack ending in suppuration. — These cases, during 
the earlier days of the attack, follow closely the clinical manifestations 
just described. The onset of the attack and its principal symptoms arc 
exactly the same. A rigor is no more common in the cases which end in ’ 
suppuration than in those which end in resolution. In both sets of cases 
an initial rigor is very rare. Indeed, there is absolutely no feature of 
the initial symptoms of the attack to enable Jbhe surgeon to foretell the 
advent of suppuration. The attack may begin with alarming violence 
and end in ready resolution ; on the other hand, the early symptoms may 
be very little marked and yet suppuration occur. 

I have seen a case, which at the beginning was consideped to be one 
of acute general perforative peritonitis, end in perfect recovery in seven 
days, the symptoms rapidly dwindling down to the mfldest manifestations. 
On the other hand, a perityphlitic abscAss has been discovered in ^ 
patient who has never been laid up. 

Roux mentions the case of a man, aged forty-two, who complained oi 
some pain in the right ili^c fossa, but who continued with his work as a 
carpenter for a week, the bowels acting regularly the while. On the 
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eighth day the pains became wor^e, and the patient took to his bed. C)n 
the ninth day a large pentyphhtic abscess was evacuated 

The e^dences upon which a suspicion of suppuration may be based 
are the following Th^j general symptoms persist, and the local pheno- 
mena— as represented by swelhng, dulness, induration, and tenderness— 
, increase. The right thigh is very prone to bo drawn up, and pain in the 
•tlfigh or in the testicle or external genitals is more common than in the 
iion-suppurati^ cases. Sometimes the pain in the thigh is very severe, 
and the patients cannot bear the limb to be moved or even touched 
The temperature keeps high. It may fall to normal about the seventh 
day and then rise again— a very significant symptom. Or the tenth to 
the fifteenth day of the disease may be reached and the temperature still 
show no decline since the commencement of the attack. The patient 
Upw begins to look severely ill. The tongue, which has been much 
coated, becomes dry and brown. The prostration increases. When pus 
forms the iliac swelling is usually large, and forms rapidly. Fluctuation 
can only be detected when the case is well advanced, and when the tender- 
ness and the ,general swelling have much diminished. (Edema of the 
integuments and redness of the skin are very rarely present until the 
other signs of abscess are quite prominent and undoubted. Furthermore, 
it is to be noteef that a tendency to looseness the bowels is more common 
in the suppurative than in the n on-suppurative cases of perityphlitis. 

As a comment upon the above-described evidences of suppuration 
the following points mqst be mentioned : — In the first place, an abscess 
may exist as early as the third day. Pus has been discovered at the end 
of forty-eight hours. Pyckham mentions a case which eiyied fatally on 
the fiftl^ day ; abscess was found at the autopsy which contained 
throe pints. In the second place, pus may be present without fever, 
although this combination of symptoms is very uncommon. In the third 


place, the temperature may keep high for three or more weeks, and yet 
no evidences of pus be forthcoming. It is possible that in some of these 
cases which finally end well an abscess had burst quietly into the bowel and 
healed up. Fourthly, the swelling may be extensive, hard, and tender, 
and yet vai-^sh completely away without the production of a drop of 
matter. Finally, an abscess may be present in cases in which the swelling 
is very insignificant. In such instances the pus may be diffused between 
coils of adherent and possfbly distended intestine, or may be lost to view 
m the pelvis. If the abscess contain gas, it may exhibit a resonant note 
on percussion over some part or the whole of its surface. As an 
occasional symptom may be mentioned oedema of the right lower limb. 
This would appear to be due to compression of the iliac i^ins by the 
inffammatory exudation, or occasionally it may bo due to actual throjn- 
bosis of that vein. Phlqbitis in the Wwer limbs, with or without 
suppuration, is not uncommon in perityphlitis, and it is curious that it 

is more common in lihe left limb. , 1 xi. 

In children, and less often in adults, the swelling caused by the 
^■bscess may be felt on digital examination of the rectum. 
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Course . — The progress of the case i| that of a deep-seated abscess. 
In the thirty-eight hospital cases analysed by Dr. Hawkins the following 
results were noted : — In five examples the abscess burst into *the bowel 
between the thirteenth and the eighteenth days. ,^1 these cases did well. 
In ten cases death ensued (in four instances from intestinal obstruction 
due to adhesions, in one from abscess of the liver, in one after mis- 
carriage, and in the remaining four after operation). In twenty-thr^e* 
cases complete recovery followed the evacuation of tl^e abscess by 
operation. In one case the abscess was not opened until the seventh 
week. ^ 

As already stated, the abscess usually presents in the iliac region. 
It may, however, burst in the directions indicated in the account 
already given of the abscess on page 895. I have known it present in 
the sac of a scrotal hernia and in the inguinal canal. It has discharge^d 
through the sac of a femoral hernia. The pus may extend up along 
or behind the ascending colon, and may present as a lumbar abscess, 
and be opened in the loin. The largest perityphlitic abscess I ever 
evacuated was in this situation. In many instances tV^se abscesses 
are actually perinephritic. The pus may extend farther up and reach 
the subhepatic region, and be opened or spontaneously discharge in that 
situation. It may go yet farther, and piercing the diaphragm may enter 
the pleura, or the lung. In many instances recovery has followed the 
natural or artificial evacuation of the abscess in this situation. The pus 
may make its way into the pelvis, and produce the phenomena of a 
pelvic abscess. The abscess may extend beneath Poupart's ligament into 
the thigh, an(i, may imitate a psoas abscess, or, even* the abscess of hip 
disease. When there is stiffness of the hip-joiijt, and*^hen tjje thigh 
is kept flexed, this resemblance is the more s^king. • 

After the abscess has been well opened and drained a speedy closure 
of the suppurating cavity is the rule. The healing is generally complete 
within three to four weeks. Now and then the discharge becomes less 
and less, and the wound heals, and the patient is considered to be sound ; 
but after an interval, which may vary from a few days to several weeks • 
or even months, the abscess makes its appearance again. TJJiese relapses 
— ^if occurring at an early period — are due to the too speedy closing of 
the skin incision and to the resulting accumulation of matter. If the 
abscess reappear after an interval of weeks or ^months it must rank as a 
residual abscess, that is, as a suppurative focus in or about the residues 
or remains of an old abscess. 

The abscess may relapse repeatedly, as the following case will show ' 
A lad of fif^en had a severe attack of perityphlitis in November 1892 . 
A* large abscess formed, which was incised and csoon healed, 
December 1892, after a periofi of sound healjh, there was a burst of pus 
through the well-healed scar. The opening soon healed, and the patient 
appeared sound. The abscess relapsed in February, April, and September 
1893, after which it closed for good. Between each relapse the wound 
was sound and the boy weTl. 
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fhe pentyphhtic abscess so, often contains pockets and diverticfes 
that conditions very favourable to imperfect d mining and healing, and 
consequentfy to relapse, are provided by these collections. The abscess 
may heal several times jyid again relapse. In such instences it is usually 
necessary to secure more efficient drainage by making counter-openings, 
, ^7, pPening up neglected pockets. The abscess cavity will then often 

iieal, if it be scraped out and dressed from the bottom. 

• Several tiyes, in dealing with these troublesome and “ relapsing ” 
abscesses, I have come across a loose concretion when exploring the 
sinus, and after the removal of the concretion the cavity has at once 
healed and has remained sound. 


Some of th^se cases of relapsing abscess are extremely obstinate. I 
have known them to continue for years, now better now worse, now 
hjaling now breaking down ; and to resist every surgical measure applied 
to them. Fortunately such cases are not common when the large 
number of perityphlitic abscesses are taken into consideration. 

After a perityphlitic abscess has been evacuated it is desirable 
to be cautiofi^ in the prognosis. It is safe to say that the majority 
do well, and that f elapses and troubles in healing are uncommon in 
cliildren. It is rather in adults that difficulties are met with. 

A faecal fistula may result from a perityphlitic abscess (page 928). 

The stiffness of the thigh to which allusion hjis been made may 
persist for some time after the abscess has been successfully treated. 

The oedema of the fright limb also may persist for a considerable 
time. I have known it present for months after the abscess had entirely 
healed. I believe, However, that the stiffness and the oede|pa invariably 
pass off ^ the codfrse of^time. 

• For reasons which have been already explained, the patient who has 
had a perityphlitic abscess may be regarded as not liable to another 
attack of ^the original disease. The abscess usually removes the cause 
of the perityphlitis and effects a cure. I have only met with two cases 
in which definite attacks of perityphlitis returned in patients in whom 
abscess had occurred. The abscess itself, however, may give trouble, and 
those patient|f who are the subjects of “ fresh abscesses weeks and months 
after the original incision has closed, must be regarded not so much as the 
subjects of relapsing perityphlitis as the victims of an intricate abscess 
which has not undergone dbmplete obliteration. 

ni. An attack of the mildest type. — Such an attack consists of 
i^iore or less sudden pain in the abdomen, some tenderness in the 
right iliac fossa, a little rise of temperature, and possibly some vomiting. 
The patient is laid up for a few hours, or perhaps for one qf even two 
days. He is then* well, and is only conscious of some tenderness and 
stiffness in the right iliac fossa. Such attaliks are often described by the 
subjects of relapsing perityphlitis. The symptoms are not severe but 
^‘or an hour or so St the onset the patient may feel very ill, and there 


may even be a slight degree of collapse. o n j. ^ 

The attack is often preceded by malaise and a complaint of flatulence. 
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aiid even of colic. Constipation is usuaj, and if seen during the attack 
or immediately after it the tongue is found to be furred. 

One patient — a man of thirty — who consulted me had Had sixteen 
attacks of the type above described. They lasted from one to three days 
at a time, and the symptoms were so mild that he was never laid np for 
more than an hour or so. There was no vomiting. In another case — that 
of a man of twenty-four — twelve attacks occurred in two years. In ejftlf 
attack there were the symptoms above detailed, and in ea<^h attack thtre 
was vomiting. As soon as he had been sick the trouble began to pass 
off; on each occasion there was a rise of temperature. The patieijf was 
never laid up for more than a few hours. 

As illustrations of attacks of a somewhat severer grade the following 
may be selected : — 

A man, aged twenty-two, when twelve years of age, had a severe 
attack of perityphlitis, which laid him up for three months. No abscess 
formed. Ever since, that is, for a period of ten years, he had had from 
six to eight attacks sBvery year. 

His attacks begin with uneasiness in the belly, then 4 .a very severe 
pain is experienced which locates itself in the right iliac fossa. This 
region of the abdomen becomes hard and tender, and the thigh is drawn 
up. There is nausea invayably, but no vomiting. Tlie temperature 
rises to about 101° ; it has registered 103°. The patient has an injection 
of morphia and is soon easy. He lies in bed for from thirty-six to forty- 
eight hours, and then goes about his work, bul^ for a day or so he has 
little appetite, and is indisposed to walk. The attacks are attended by 
constipation. ^ Besides these major attacks, eyery three weeks or so he 
has minor attacks marked by some little pain ip the *f^ht sic^p, loss of 
appetite, nausea, and disinclination to move^ about. The attacks nc^r 
lay him up and never require morphia. 

A lady, aged thirty-five, who had always been subject to looseness of 
the bowels and some dyspepsia, had eighteen “attacks” in five years. 
After a restless night she would experience in the morning a sense of 
malaise. She would eat an indifferent breakfast, and after the meal • 
would feel chilled, have a loose motion, and begin to feel in the 
right iliac fossa which increased rapidly in intensity. About noon or 
some time in the afternoon she would have to go to bed. The tempera- 
ture would vary from 99° to 100°. There* would be nausea, but no 
vomiting. The bowels would become confined, and the right side of the 
abdomen very tender. The treatment consisted of poulticing, abstinence 
from food, and the use of opium. The patient would keep in bed from 
two to fiv§ days. For some days afterwards the stomal would fed 
too tender to permit her to wear corsets. In thistcase the appei^di^ 
was very distinctly palpable. • 

By some writers these short — although at the time severe — attacks, 
which last twelve, twenty-four, or thirty-six hoiflrs, are described as 
“appendicular colic.” Appendicular colic was first described by Melmr, 
who considered the pain to be due to distension of the appendix- 
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Talamon, writing in 1890, considers that the sudden and sharp 
pain in the c^cal region, attended by local tenderness and possibly by 
vomiting, is due to calculus in the appendix, and is to be compared to 
gall-stone colic or to tl^ colic of renal stone. Other writers have con- 
sidered the pain to be due to an accumulation of mucus in the appendix. 

^ All, however, are of opinion that the suffering is due to a spasmodic 
contraction of the organ, whether it be attempting to expel a calculus 
01 * to rid itself of an accumulation of mucus. They regard it as a real 
colic comparable to intestinal colic. The cessation of the pain is supposed 
to coincide with the emptying of the appendix or the passage of the stone 
into the caecum. 

A study of* the pathology of the appendix makes it evident that 
appendicular colic has an extremely doubtful existence. The appendix 
itself is not sensitive ; that which feels the pain is the peritoneum over 
it. The muscular apparatus of the appendix is feeble at its very best, 
and when the appendix has been long diseased it may be said to have no 
existence. The notion of an appendix emptying itself of an accumula- 
tion of mucift«)r muco-pus by such violent muscular contractions as would 
cause intense colickj’ pain is wholly ridiculous. The appendixes which 
contain muco-jjus have little trace of efficient muscular tissue left, that 
tissue being scanty enough in the sound organ. The idea advanced by 
some pathologists that the calculus enters the appendix from the ctecum 
is based upon a pathological error ; the calculus is always formed in the 
appendix. Those who have examined the wall of an appendix in which 
a calculus has lodged could never be induced to believe that the infiltrated 
wall with its doubtful tTsace of efficient muscle could contract upon the 
calculus twith so/violent»a grip as to expel it into the caecum, and at the 
SEftne time give rise to a pgiin sufficiently severe to produce some degree 
of collapse. 

In short, there is no evidence, either clinical or pathological, to support 
the existence of “ appendicular colic.” The term is as ill-judged as it is 


erroneous. 

IV. An attack of the most intense and acute type.— -In these 
attacks the appendix is found to be perforated ; or to have given way 
entirely at a line of stricture ; or to have been burst, as it were, by a 
calculus ; or to have become more or less entirely gangrenous from causes 
which have been already cfetailed (page 887). 

It may be found quite detached. 

Peritonitis is discovered in these cases to have become more or less 


general, and .to be of an ill-conditioned kind. 

The onset may be— and indeed usually is— of the degr^ described 
in dealing with thfc ordinary attack. It may be very severe, producing 
intense symptoms and marjf^d collapse. As a rule, howevei, as ave 
said, the severity of an attack cannot be judged by its mode of •nset. 
Attaclm which begin with the most alarming symptoms may end mildly, 
«nd on the other hand, a case fatal in a few days may in a 

manner which excites no alarm. The symptoms, however, m the present 
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case soon become marked by their severity. The temperature may nir 
to 102°, to 103°, or higher. In the cases which present markedly septic 
phenomena almost from the first the temperature may not Vise above 
normal, and may soon become subnormal. Th^re is often considerable 
vomiting with increasing collapse. Finally, there are all the evidences oj 
general peritonitis and the general s3nnptoms of poisoning which mark 
the fatal examples of this disease. Death may take place very rapidly : 
Earle mentions a case in which death ensued in thirty-six ^ours. • 

I saw a gentleman aged twenty-eight who, after three weeks of 
“dyspepsia,” during which time he was actively engaged in sonj^ ab- 
sorbing out-door work, took a long railway journey on a certain Saturday. 
He reached his destination on Sunday evening, ate a gOod dinner, and 
sat up smoking until midnight. At 2 A.M. on Monday morning — that 
is, two hours after retiring to rest — he was seized with definite symptoms 
of acute perityphlitis. At 2 P.M. on the same day when I saw him lie 
was cold, pulseless, and dying. At 6 P.M. he was dead. Here death 
followed in sixteen hours. At the autopsy a diseased appendix was found 
to have given way. < * 

Cases such as these must rank with examples *bf acute perforative 
peritonitis. In other instances the symptoms for several days are not 
notably severe nor especially alarming, but then the phenomena of acute 
perforative peritonitis suddenly appear and rapidly advance to a fatal 
termination. In such cases no doubt a gross perforation or an extensive 
and rapid gangrene of the appendix lights up the severer train of symp- 
toms. I have known such a sudden accession of fatal symptoms follow 
the use of vioient purgatives in a case which wys apparently doing well. 

A very large proportion of these fatal and severe casfi^re first attacks. 
Those who have had many attacks seem to bp better able to bear a wi(ie- 
spread peritonitis, or are perhaps locally protected against it to some 
extent by old and dense adhesions around the diseased appendix. Out 
of the thirty-six cases collected by Dr. Hawkins no less than twenty- 
seven patients died, and in all of them the phenomena at the close of the 
case were those of diffused peritonitis. Four of them died on the fifth 
day, three on the sixth, and seven on the seventh day ; one succumbed 
on the eighth day, three on the ninth, and the remaining nine patients 
died at periods between the tenth and the nineteenth days. It is evident 
that in the cases in which death was postponed until the fifteenth or 
nineteenth day the peritonitis must have remained for a long time local, 
and only become general towards the end. In the examples of death 
within a week of the onset of the trouble the peritonitis w|<8 very prob- 
ably general from the first. 

c It will be seen, therefore, that these very acute and severe formS of 
perityphlitis may be fitly desdHbed as exanipi/es of perityphlitis attended 
by general peritonitis, that peritonitis being, in man^ of the instances no 
doubt, perforative. 

V. Certain peculiar forms of perityphlitis. — Under this heading 
may be considered — A. Tlie masked cases ; B. The chronic cases ; C. The 
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csecaT'form of perityphlitis ; D. The tuberculous form ; E. Perityphilifis 
Juo to actinomycosis ; F. Relapsing perityphlitis. 

A. Ma^ed cases of perityphlitis . — ^In these cases, which are fortunately 
uncommon, practically all the ordinary phenomena of perityphlitis are 
absent. One of the most extreme examples of this insidious form which 
I have met with was in the person of a middle-aged gentleman, who after 
•^eing “ a little out of sorts ” was seized with pain in the hepatic region, 
attended by a rigor and subsequently by a rise of temperature. He very 
reluctantly kejfii to the house. In due course the rigors were repeated, 
the fever became very high, jaundice supervened, and the patient became 
exceedingly ill. It became evident that he was sulferiiig from pylephlebitis. 
No mischief of «any kind could be detected in any part of the abdomen 
except about the liver. The right iliac fossa had been repeatedly 
examined. In fourteen days he died. The liver was found riddled with 
minute abscesses. The appendix was utterly disorganised and filled with 
pus • it had evidently been the seat of long-standing disease. I can 
definitely assert that the patient never had a single symptom proper 
to perityphlitis and yet this was the primary disease which led to his 


In other less extreme cases there are no phenomena which are in any 
wav characteristic or even suggestive. There are no sudden onset, no 
definite pain in the right iliac region, no fever, no very noteworthy 
tenderness and no characteristic swelling. These patients complain of 
Sng m they ! listless and out of sorts; they still attend to their 
business but with eflforl They complain of loss of appetite 
stipation and very ptobably of vomiting. The tongue is iurjred, the belly 
is a little swollL; feels lull, and is frequently the seat of indefinite 
colicky pains, /here is"no fever, or if there be it is of very slight degree 

Possibly there is tenderness ’on deep pressure ^ 

11’ -nz-kfarl and flscribcd to a loaded csecum, tne do S 

ZSS St »" »«» >" 

iri in .ieUy Chilton ». vcq, incWi.n. nnd 
»».-Th. ctonic ~ nn^ 

be distinguished from relapsing peri JP ^ ^ gu at 

acute or lubacute attacks fallow each o h^ When. 

indefinite intervals, and lay the pa t P recovery, and 

however, the attack passes ? leiaain in health apparently 

between the attacks he is well. Y intervals between the 

perfect for illonths or even years, should the mterva 14 

indWidual attacks be so long. rpKnses but the patient is 

In chronic perityphlitis ^ ?he affec 

never well between these manifesta indefinite exacerbations, 

tion npp«.» n. a chr.nic . .a ^ ha. 

It is best illustrated by a few , .*5 He had had his first 

teen, came to the London Hospital m Apnl 1&95. 
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definite attack of perityphlitis in October 1894 ; it came on after a 
severe bout of sea-sickness. He vomitecf and his bowels were constipated 
but ho was only confined to bed for two or three days. There were 
marked pain and tenderness in the right iliac region. He returned to his 
work on the fourth day, but never felt w^ll. Tne pain in the lower part 
of the abdomen persis^d and he was always in discomfort. He got about 
with effort. In November he had a much sharper attack, attended again 
by vomiting, and associated with troublesome constipation. There w^re 
fever and much local tenderness. The least exertion bought back the 
pain in the coecal region, with a sense of nausea and faintness. ^>om 
November until the following April he had been an invalid, and had not 
been able to do one hour’s work. For five weeks, indeed, he kept in bed. 
When he attempted to get about again the pain came on in the caical 
region, and he felt sick or actually vomited. The bowels were most 
obstinate, colicky pains were common, the belly was never free from 
discomfort, the tongue was coated, the appetite was poor, dyspepsia was 
complained of, andcsome fever at night was common. The patient was 
least uncomfortable when lying down, and for nearly fivQ months was 
hardly able to leave his bed or sofa. The right thigh was kept flexed at 
the hip, and the right iliac fossa was always tender. The patient became 
wasted and cachectic -looking, and very “nervous.” T removed the 
appendix in May, seven months after the first attack. It was buried in 
a remarkable mass of the densest adhesions, and was represented by a 
ti*act in the centre of this mass filled with pus, blood, and mucus. 

In another case a married woman, aged thirty-one, had been confined 
to her bedrogm for over twelve months, and had in‘the meanwhile been 
delivered of a child. She began her troubles with a definite attack of peri- 
typhlitis, and then passed into the chronic condition above^escribed. Soj^ie 
slight degree of fever was nearly always to *De noted at night. She was 
not ill-nourished, and while she kept at absolute rest in bed she had not 
much trouble, but the least movement brought on pain in the right iliac 
fossa, with nausea and malaise, and a more definite rise of temperature. 
Over twenty times within the twelve months the patient endeavoured to • 
move above her room, but always with the same result. Tenderness was 
always to be made out over the site of the appendix. I removed the 
diseased organ and found it adherent and full of thick pus. 

A case reported by Dr. Kelynack reveals symptoms of a graver char- 
acter and more extensive mischief within the abdomen. A married woman, 
aged fifty-four, was admitted into the Manchester Infirmary on August 2, 
1892. For no less than ten months the patient had been troubled by 
attacks of ^omiting which occurred almost every day. No Cause for such 
a, symptom could be suggested by the patient hersejf, and no histony 
acute illness could be obtained During th%,last three months the vomiting 
hadcbeen much worse, and she had lost weigSt rapidly. Two months ago 
she first noticed that the abdomen was distinctly enlarged. On admission 
she was in an extremely weak and almost collapsed condition. Tomitmg 
was frequent. The abdoSien was distended, and in greater part dull on 
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The pain, such as it was, lay in the right hypochondriu\n 
and epigastric region. The temperature was normal. The vomiting 
persisted, fiRid the patient sank and died three days after admission. 
The autopsy revealed an enormous perityphlitic abscess containing several 
(marts of foul-smelling ^us. The abscess reached to the liver, occupied 
the pelvis, and extended far to the left of the medium line. The appendix 
•iivas bound down by old ^ adhesions and was perforated ; the stomach was 

congested. 

0. The mail form of ^perityphlitis , — These cases cannot be quite so 
precisely defined clinically as might be wished \ that they are rare I 
have ^already said, and as in the majority of instances they end in 
complete recov^y actual inspection of the parts is very rare. The 
account which follows is based upon an investigation of the few cases 
in which it was possible to demonstrate by operation that the appendix 
was to all appearance entirely healthy. One such case was the following : 
—A neurotic and dyspeptic man of twenty-eight liad had several mild 
attacks of perityphlitis. He attached a very exaggerated importance to 
these outbreajis, and regarded them as desperate illnesses. He was about 
to leave England foft a distant colony, where he would be living almost 
beyond the confines of civilisation, and he was exceedingly anxious to 
have his appenefix removed before he left. The precise physical condition 
did not render such an operation necessary, but the mental attitiide of the 
patient was such that it was rendered at least politic and desirable. The 
abdomen was opened, but nothing abnormal was discovered except a few 
loose adhesions about Ihe ciecum. The appendix appeared perfectly 
normal, but I considered it desirable to remove it; it provgd on minute 
examination to be.healthy? The patient made a good recovery, and has 

never ha& another attack of perityphlitis. 1 

^ The subjects of this variety of perityphlitis are usually dyspeptic and 
the subjects of constipation. They often have imperfect ‘eoth bolt 
their food They often pass scybala. They are troubled with flatulence. 
ThT attacks m2 come on after a definite error in diet or an unusual 
. neglect of the bowels. Not a few of the patients appear to have a 

chronic form of mild colitis and pass muc mucus. ^ nhmntlv • 

The attack comes on gradually rather than violently and abruptly , 

Ik. Tt, o“«et i. .0? .t to .-.nt, b». 

more »y««. Tha symptom.™ tool 

vomiting, with fever m Hi to be discovered, as a 

fossa IS somewhat diffused, He made out to be a 

rule almost from the first. This m ^.^e 

fecal collectifln in the . i scybala. The breath is offensive, 

attack are most ofP^sive, and con^ y rapidly away, and, save 

The attack, which ^ of a nuj^ . Stys th^’ pati^^t is 

tor some soreness in the ngnb & 

. f nf these slight attacks affirm 

Nov/ and then the ®"bject 3 of m y , t of the bowels will 

that indulgence in certain articles of food or negiec 


910 


SYSTEM OF MEDICINE 


precipitate an attack. I am aware that^such conditions are not condfusive 
evidence that the mischief has its origin in the caecum, but the circum- 
stance has been noteworthy in instances within my own exl^erience in 
which the appendix was demonstrated to be free from disease. 

The attack is certainly not always of this mild character, and may 
assume the features o£ an ordinary perityphlitis. One such case— in a 
young man aged nineteen — is detailed below. Here the symptom# 
of the attack were of the ordinary type. There was nothing to sug^st 
that the caecum was primarily at fault. An abscess forirfed, and on its 
evacuation it was made evident that the caecum was at fault while the 
appendix was healthy. • 

On the other hand, mild attacks of the character just described as 
common in the cases of caecal origin may be met with in association with 
definite disease limited to the appendix. 

The admission, therefore, has to be made that perityphlitis of cmcal 
origin may be suspected, but cannot be certainly diagnosed from the 
clinical manifestations alone. 

D. The tubermlms foi'm. — The symptoms of tuberculoma perityphlitis 
may be of the ordinary kind, and may present no especial and distinctive 
characters. In a certain number of instances, however, in which I have 
demonstrated the condition on operation the symptoms ffave been of an 
insidious and chronic character. The following case may be taken as a 
type of the examples now under consideration : — 

A lad of nineteen, a member of a tuberculous family, was admitted 
into the London Hospital with the following h*istory. He had always 
been thin an4 delicate. He had been ill for nine nlonths. Before that 
time he was able to lead an active life. Nine months «go he began very 
gradually to be troubled with colic, and to have* a mor ®or less* constant 
uneasiness in the abdomen. Diarrhoea became a conspicuous symptom, 
and some tenderness and dulness were discovered by his medical attendant 
in the right iliac fossa. During the nine months he was quite an invalid, 
sometimes better, sometimes worse. He was confined to his bed for 
weeks at a time, and never left the house until he came to the Hospital. • 
He had wasted, his appetite was poor, food gave him paii^ he was occa- 
sionally sick, his tongue was red and raw, and there was continual 
abdominal uneasiness j this, which now and then amounted to severe ' 
pain, was in the right iliac fossa, where tflere was always a tender 
area. He had diarrhoea, attended by much mucus, but now and then 
there were periods of constipation. There were no rigors, but always 
some fever, with, at last, flushings and sweating as in hectic. Indeed, 
he presented, on admission, the general phenomena of hectic lever. There 
were no signs of tuberculosis in the lungs. The abdoi^fien was not swollen, 
and there was no ascites. The right iliac region was tender ; in it could 
be felt a vague resisting mass, which was resonant in a modified degree i 
on percussion, and which was described in my noWs as ‘‘ feeling like a 
caecum made of leather.” Near it were two round lumps in a line, each 
lump being about half aff inch in length. They were considered to be 
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conc>etiona in the appendix, but they proved to be enlarged and almbst 
calcareous tuberculous glands. 1 performed abdominal section, and found 
a csecum irtth greatly thickened and leathery walls studded with tuber- 
culous nodules. The omentum was adherent to it. The appendix was 
apparently normal^ bu^ it exhibited tuberculous changes on incision. 
There were many tuberculous glands besides those mentioned. There 
••wes no tuberculous infection of the peritoneum. The trouble, indeed, 
w^s almost entirely confined to the caecum. 

In anotheif case, also in a young man, the patient had experienced a 
very similar chronic illness, with symptoms almost identical. In addition, 
however, he had had several attacks of a subacute character, which were 
always regarded as due to mischief in the appendix. There was a large 
area of dulness on the right iliac fossa, with tenderness and abiding fever. 
On opening the abdomen I found the caecum and appendix buried in a 
mass of adhesions and studded with tuberculous nodules. The infection 
had spread to the general peritoneal cavity, and had evidently extended 
from the caecal region as from a centre. The appendix was apparently 
much enlarged but the extent and density of the adhesions, and the fact 
that the organ was lying on the iliac vein, prevented me from removing 
it. There was some ascites. The patient made an unexpectedly good 
recovery, and '^hen heard of, some two months after the operation, was 
reported as “a great deal better.” 

E. PerityphlUis due to actinomycosis , — The best- recorded case of this 
rare condition is that detailed by Dr. Ransom, and already alluded to 
(page 890). The patient was a man of fifty. His illness began on 
12th October 1888*with severe but somewhat indefinite a]jdominal pain. 
He continued to^t about'until 21st October, when he was seized suddenly 
wjh defined p.^ in tte right iliac fossa. On examination, one hour 
after this acute onset, Dr.* Ransom found in the ciecal repon a firm, 
uneven, solid mass, tender on pressure. The patient 
and wai able to get up on 18th November. On the evening of Jim day the 
temperature ros^ a little. The swelling increased, and involved the whole 
iliac fossa extending upwards to above the iliac crest. There wm great 
S WeJSsr The temperature varied greatly, rising sometimes to 
102-8'' F ’^enulse ranged from 84 to 90. On 5th December he was again 

sudden^’ seized with sevfre pain in the c«cal 

down the right leg, and it %oon became e^deut that there was thrombosis 

of the external iliac vein. On 9 th iJin, buttock, 

tion revealed nothing. The swelling increas , „ JJviien On 14th 

..d a..„pp.r p». dW 

ic:«i,t“SwoS°-thr;;i...did ... ».prove. h. 

gradually worse, and died on 2l8t g^^rly, the patient, a 

In due case, which I had an oppo »,~g at the commencement, 

middle-aged man, had the same equivocal aympflbms at tne c ^ ^ 
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He did not begin with a definite sudden attack. There was a consfSer 
able swelling in the right iliac fossa, and as the phenomena of inflamma- 
tion were not of a degree corresponding to the size of this swelling, there 
was a strong suggestion that the mass was a growth. Any surgeon 
would have hesitated between the diagnosis of a growth about the caecum 
and very deep-seated piw surrounded by a considerable mass of adhesions. 
The patient had been losing energy and strength for some time befoi^ 
the swelling in the right iliac fossa appeared [vide art. “ Actinomycosis” 
vol. ii. p. 81]. ' 

The local swelling would always seem to be a very early symgtom, 
and to be out of proportion to the subjective symptoms. 

F. Relapsing perityphlitis , — This name is conveniently applied to cases in 
which the patient has many sej^arate attacks of perityphlitis. About the 
attacks themselves there is nothing in any way noteworthy. The deter- 
mining clinical feature is that the attacks are repeated. Perityphlitis 
constituted by a single attack is more common than in the relapsing form. 
Dr. Hawkins, in dealing with the histories of 250 cases, found that in 
23*6 per cent there had been more than one attack. Fitz calculates that 
recurrence is met with in about 44 per cent of the cases, and I am 
under the impression that this higher percentage is the more nearly 
accurate. Age has no concern in favouring recurrencesj and there is 
nothing about the first attack* which makes it possible to foretell whether 
there will be any relapse. 

In relapsing perityphlitis the patient is practically well between 
the attacks. In this respect the condition differs from that described as 
chronic perityphlitis, in which the patient is never freb from more or less 
discomfort, local or general (p. 913). ^ ca 

The individual attacks may be of any degree ; th^ may Tse vejjy 
severe, they may be of the type described in the above account as 
“ ordinary,’’ of they may be of the mildest possible character. Any one 
attack may lay the patient up for months on the one hand, or be so 
trivial on the other as to merely cause him to rest for a day. After 
man}'’ attacks one may occur which ends in suppuration. As already - 
stated, when once an abscess has formed there is seldom a geijuine relapse. 
The abscess may give trouble, may seem to heal, may break out again, 
and heal again once more to burst forth ; but these relapses are not 
definite attacks of perityphlitis, they merit th& name rather of relapsing 
abscesses. • 

The number of the attacks, the intervals between them, and their 
relative gravity vary in an extraordinary manner. A patient may have 
fifty attack)^ in five years. There may be fifteen attacks, df even more, 
in, twelve months. Such frequent attacks are of,. course trifling® m 
severity. On the other hand, ten years piay pass by with but three 
attacks* of which one may be severe and ‘two trifling. The infinite 
vanations met with in relapsing perityphlitis may be illustrated by the 
following case : — The patient was a middle-aged man. His firsif attack 
was in 1874, and was vSry severe. There then followed a series of 
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trijjjlig attacks that laid him up^for one to three days only. In 1877*he 
was the subject of a very grave attack, and was laid up for four months. 
In 1878-7^-80-81 and 1882 he had numerous trifling attacks, which were 
annoying rather by their frequency than by the distress caused by the 
individual outbreaks, ^he patient was then entirely free from his old 
trouble for five years. In 1888 he began again ^o have slight attacks: 
*®they occurred every few months or weeks, and on each occasion he was 
c(yifined to his bed for from one to three days. In October 1893 he had 
another severe attack, and was confined to bed for four weeks. In 
November I removed the appendix. This patient had therefore been 
troufflied with relapsing perityphlitis for nineteen years, during which 
time he had had three severe attacks and countless trifling ones. 

At the operation, on account of the considerable amount of thickening 
which was to be felt in the iliac fossa, the incision was made in the median 
line. There were extensive adhesions, and much omentum was cut away. 
The tip of the appendix — greatly thickened— was adherent to the c»cum. 
When it was freed two perforations in the csecum viere discovered which 
were closed, ky sutures. Behind the caecum a cavity was discovered 
filled with a custarMke substance. This collection extended as far down 
as Poupart’s ligament. To the wall of this cavity the ileum was adherent. 
The cavity wak scraped out and dusted with iodoform. The operation 
lasted one hour and a quarter. The patient made a sound and speedy 


other instances the pa'tients have had three severe attacks in 
twelve or eighteen months, each attack being more grave than the one 

k commoB'to have’ a relapse very soon after an attack, 
after a first atta’ck. Tfiese examples, however, do not f 
the present category; liteMy they represent a 
attack from which the patient had never entuely 

often due to indiscretion in diet, or to premature moving about after con 
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condition of hypochondriasis is not uncommon in relapsing fleri- 
typhlitis, especially in men. They become absolutely absorbed in their 
symptoms, which they greatly exaggerate, and which they are perpetually 
endeavouring to interpret They have — or profess to have — a conscious- 
ness of intestinal movements, which can, only %e described as super- 
natural. ^ 

Very commonly in the relapsing cases the diseased appendix can be 
felt between the attacks as a more or less distinct, firm, fixed and tend^ 
body. When it can be readily felt it is safe to predict th^ the patient 
will have another attack ; when it is not only readily felt^ but is also 
habitually tender and the seat of discomfort, it is safe to predict^that 
it contains pus. « 

A little care must be taken to identify the appendix in these in- 
stances. Deep pressure with the tips of the fingers in the iliac region in 
these cases often appears to promote localised contraction of the muscles 
of the parietes. Such contraction may simulate a deeply-placed 
substance about the ^ize and length of the little finger, and living a 
nearly vertical position. The muscular bundles which c^i^ effect this 
imitation belong, I think, usually to the external oblique muscle, but may 
be represented by the outermost fibres of the rectus. It is well, there- 
fore, to be suspicious of an appendix which is felt as a roiftided rod and 
which is vertically placed. I*was first made aware of this condition in a 
case of relapsing perityphlitis in which I had diagnosed an enlarged 
appendix so placed. When I came to Operate I found the situation 
I had indicated free from disease ; the caecum and the ulcerated 
appendix were deep in the pelvis and far beyond reach*^from the surface. 

I have also mistaken a roll of adherent omen tuna c for a diseased 
appendix, and enlarged glands for an appendix containin^a concretion (ff 
presenting great distension of its walls. A Supposed appendix has, on 
operation, turned out to be a little mass of bard fseces in the caecum. 

In one case of relapsing perityphlitis, which I was carefully watchii^gi 
the appendix became very evident during the attack, and remained 
palpable for some weeks after the patient was perfectly well again. In 
time, however, it became impossible to feel it, even on the post careful 
examination. On one occasion I was examining the patient at a time 
when she appeared to be in perfect health, and I was surprised to 
discover the appendix, which had long vanished^ again in evidence. The 
next day it was very much larger, but the patient was still quite well. 
On the third day another attack of perityphlitis set in suddenly and 
acutely. 

The condition presented by the appendix in these cases vifries greatly, 
and it is imj^ssible from the symptoms to forecast the iporbid appearanees 
to^be discovered on operation, o In cases in which the attacks have been 
very gevere the appendix has been removed feith the greatest ease, and 
has exhibited comparatively little morbid change. On the other hand, 1 
have found in patients who have had mild attacks an almost* rotten 
appendix surrounded by a^esious of the densest kind. 
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one instance in which the attacks had been very acute I found a 
long appendix with a perfectly free lumen, but bent upon itself to a right 
angle by some few adhesions. 

Again, in patients whose attacks had been so slight as to make the 
justifiability of any operatioif a matter of question, I have found the 
appendix almost impossible to remove. * 

^ I have removed the appendix in relapsing perityphlitis during an 
iifterval of a]^parent health over 150 times since I first introduced this 
particular operation in 1887. The condition found in these cases is 
tabukited as follows : — 


Appendix stenoscd and the distal parts dilated . 

Ap^ndix bent upon itself and the distal parts dilated and much 
ulcerated . . . . 

Appendix constricted or bound down by adhesions, and the distal 
part dilated and much ulcerated 
Appendix twisted upon itself and the distal part dilated . 
Appendix buried in a mass of dense adhesions, and extensively 
diseased or partially destroyed . . • • 

Appendi;!L occupied by a concretion , , ' i * \ 

Appendix little changed, and exhibiting only the phenomena ot 

ulceration . • • • 1 - j * 4 .“ 

Appendix jilcerated and perforated with an abscess outside its 

walla . . • » * 


Per cent 
30 

15 

8 

4 

16 
15 


100 


It would appear as^if, in the majority of cases, the attack is due to 
distension of the appendix behind a stenosed or owluded point This 
distension reaches a certain maximum and an attack is Ae result , the 
tube then poss^y empties itself by perforation or by 
the canal, and^ this interpittent distension, repeating itself, explains 

“•'“■/'I' tn: 

often found in exposing the process during a quiescent penod that it is 
80 distended as to be as hard as a stone. 
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ovarian pedicle, torsion of a movable y» s 
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ar?m marked, and when imitative symptoms appear 

confusion is very possible. 
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Perityphlitis and renal colic have been many times confused. ^The 
pain in perityphlitis may be referred to the loin, and when the inflamed 
appendix is situated in front of the kidney there may be tenderness over 
the renal area. In perityphlitis the pain may cextend to the external 
genitals (not usually to the testicle) and t6 the bladder. There may be 
frequent micturition, it is especially to be noted that this extension of 
the pain is not common quite early in the attack. * 

In renal colic — as compared with perityphlitis — the^ pain is vety 
intense and is apt to persist without variation. It runs almost at once 
down to the groin, testicle, and bladder. The bladder is freqqpntly 
irritable. The urine contains blood. The testicle may be retracted. 
There is no fever. Vomiting is not a common feature. The pain often 
ends suddenly. There may be previous symptoms suggestive of renal 
stone. , 

Tenderness, if present, is more marked when the examination is 
made over the dorsal aspect of the kidney than over its abdominal 
aspect ' 

In gall-stone colic the following features may be noticed cvfhich should 
distinguish the condition from an attack of perityphlitis : — 

In gall-stone colic the pain is very sudden and a rigor is not un- 
common ; the vomiting is visually more severe ; there are pains or 
“ spasms ” in the stomach or referred to the stomach, and pains which 
radiate to the scapular region or to tlje shoulder. There is often 
tenderness over the gall-bladder. There may be jaundice. The history 
of the case and the age of the patient may give some guidance. Much 
importance muut attach to the fact that the right /liac fossa is clear both of 
tenderness and swelling. The gall-bladder, however, njjiy find* its way 
into the right iliac fossa. In the case of a^^woman aged thirty, at the 
London Hospital, I found in the situation of the appendix, and reaching 
down to Poupart’s ligament, a banana-shaped swelling which was movable, 
which had a distinct lower end, and which appeared to be about three- 
fourths of an inch broad and three inches long. The patient had never 
had jaundice, but she had had three attacks of “gastritis.'* The case was sent 
in as an example of disease of the appendix. The tumour proved on 
operation to be a distended gall-bladder containing three very large 
stones. 

Perf (nation of an nicer of the stomach has been diagnosed in a case in 
which perforation of the appendix le<f to sudden and intense pain, with 
collapse and subsequent vomiting ; the pain being seated, as is not un- 
common in the early stages of perityphlitis, above the umbilicus. In one 
case of this i:ind, in which I was called upon to open the abdomen over 
the stomach, the patient — a woman — had had in previous years an uK^ 
of the stomach. The first matter vomited^Vas said to have contain^ 
blood* and all pain was complained of above the un^ilicus. When the 
patient was under the ansesthetic I detected a little dulness ^nd re- 
sistance in the right iliac ^sa, and an incision made over it revealed an 
almost gangrenous appendix perforated at its base. 
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j yphiM fever . — I have met \^ith several instances in which perityphlitis 
had been mistaken for typhoid fever, hut only one instance in which 
wenuine tj^'phoid fever was mistaken for perityphlitis. 

° It is needless to say that the phenomena of typhoid fever are liable 
to considerable variation, that the fever may be attended by peri- 
tonitis in the right iliac region, and that there may be perforation 
6f the bowel in that quarter. Sir Wm. Broadbent, in his account of 
typhoid feve^in Quain’s Dicthnary of Mcdidw, says that “he has known 
several instances in which patients have walked into the London Fever 
Hospital with perforation.” The patient with typhoid fever may suffer, 
indeed, so little depression of strength as to keep about and follow his 
usual avocation until a late period of the attack. Perforation in such cases 
may not unreasonably be attributed to mischief in the appendix. 

On the other hand, the cases of perityphlitis which may imitate 
typhoid fever are those in which the advent of the symptoms is not 
abrupt in which the progress is insidious, and particularly in which septic 
symptoms are in evidence. Very often there are misleading features in 
the patient%»history. In one case the patient had been nursing a sis er 
with typhoid fever* and was confident that she had contracted the diseMe. 
In many examples of perityphlitis there is diarrheea and, if so, another 

element is added to the resemblance of the.two complaints. 

In discriminating between the two affections stress must be "Fn 

mlSwken the i spot.. Vomting i. not common m typhoid 

levot, and the amount ot J^^'^mbUnm to imri- 

Colitis or me.whranous colitis may present sum ponsnicuouslv 

typhlitis, attacks alternating 

with modei^tely good J ^ly follow indiscretions in 

months ; they may come without by abdominal 

diet, constipation, fatigue, and , J colon, vomiting of 

pain and tenderness ov«r the "J'f of loose motions containing 

‘mntts:; 

»u;rttl"S Sghfa^d is aanted 1 ’the tcmpcta^im is seidom 
raised, and the metions f mtny instances perityphlitis has 

been mistaken for acute intestinal appendix has been 

perforpied to relieife the ig comparatively rare for actual 

discovered. On the other hand, it is comp 

intestinal obstruction to be mistaken P 
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*l]i acute intestinal obstruction — as cgmpared with perityphlitis-^^e 
pain, as a rule, is more acute, and is apt to produce a marked degree of 
collapse. There is greater prostration, the abdomen becofiies more 
rapidly distended, vomiting becomes much mgre copious and more 
persistent, the temperature is rather below normal than above it, and 
localised tenderness in the abdomen is usually absent. 

In children acute intussusception may bear a close resemblance tt* 
perityphlitis. The pain is often confined to the rigl^ iliac fossa, 
and in this situation a lump can easily be felt. Moreover, I have 
noted marked tenesmus in acute perityphlitis in children. the 

differential diagnosis the following points should be noted : — In acute 
intussusception the pain is rather that of severe colic^ and is often 
relieved by pressure. Fever is uncommon, and the temperature is often 
below normal. The tumour which may be felt in the right iliac fossa is we]J 
defined, and is above all movable ; it is apt also to change its position. 
In intussusception vomiting is much more marked, and moreover 
there are in this disease the two conspicuous symptoms of blood-stained 
stools and continuous tenesmus. The tenderness in the right iliac fossa 
,is not so pronounced in intussusception, and may iifdeed be absent ; in 
any case it bears no relation to the size of the swelling. 

Pdvic peritonitis . — The appendix may be lodged in t6e pelvis, and, 
when diseased, may produce definite localised pelvic peritonitis. The 
circumstances of such occurrence may lead to an error in diagnosis. As 
an instance I may mention a case in tlie London Hospital, in which 
perityphlitis, due to disease of an appendix lodged in Douglas’ pouch, 
supervened fo^r weeks after a severe confinement fronl which the patient 
at the time had hardly recovered. 

Tuberculous peritonitis. — This disease may present a very close re- 
semblance to perityphlitis, especially to the chronic cases. As an 
instance the following example may be given : — A sickly-looking lad of 
thirteen was admitted into the London Hospital with this history — he 
had pain in the abdomen, with occasional sickness and obstinate con* 
stipation. He declared that the pain came on suddenly some months 
previously, that there was a tender swelling in the caocal regipn, and that 
he was sick. He went to bed and his condition soon improved, although 
he had never felt quite well. As soon as he attempted to get about again 
the inconvenience in the right side returned, 'and although he did not 
actually take to bed again he moved about with constant discomfort. 
He was thin, and in the right iliac fossa a considerable, ill-defined, tender 
lump could be made out ; it was dull on percussion. The belly was a 
little swolleq. and the seat of a general and constant uneasiness. There 
wa^ slight fever. He vomited now and then, and there was most obstinate 
constipation. 

An exploratory incision revealed a localised tuberculous peritonitis 
with evidences of extension over the general serouif surface, and wit 
an apparently sound appendix. 

Very often in the caiffe in which tuberculous peritonitis begins m 
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tij^ght iliac fossa the append!:^ is diseased, and the case is a genuine 
one of tuberculous perityphlitis. 

Cancer *of the ccecum may produce perityphlitis by the production 
of a perforation, and upon this an abscess usually follows. The 
onset, however, is selaom asute; the swelling and some intestinal 
disturbance precede the acuter phenomena. There is seldom much 
**EdVer. The patient is wasting and has been out of sorts for some time. 

• Hip disease ^ — It is remarkable that perityphlitis in children may — 
for a at least — resemble hip disease. I have seen many such 

cases. Yet I have never seen or heard of a single instance in which 
genuine hip disease had given rise to a suspicion of perityphlitis. In 
the majority o6 the cases of perityphlitis which have given rise to a 
suspicion of hip disease there has been an abscess, but this is not 

^"^^The cases in which a resemblance to hip disease is marked are the 
following The patient, usually a child, is seized with pain about the 
right hip bone, and associated with this there is. considerable hyper- 
sesthesia of tk,« skin. The most tender place is usually in the thigh some 
little way below th« anterior superior iliac spine. The hypereesthesia 
may be on the inner side of the thigh. The surface may be so tender 
that the patient cannot submit to an ordinary examination of the hip, 
and calls out if the part be merely handled. The ^n may run do\m 
the thigh to the knee, and be severe in the knee. ^ 

down the limb may be, present* without the hyperaesthesia just alluded 
to. The thigh is kept flexed a little on the pelvis, and there is some 

lordosis. The patiint capnot bear the limb to ^® 
holds it with bdlJh han^ls when the bed is approached At the same 
tl.? Iki. U tiv., .nd ‘he I»»h* 

ill. The b«»ele mej be tegular and ‘here may he "» j 

It is no matter of surprise if such a case be regarded as one ot 

acute hip disease. The diagnosis, however, soon ^®®?“®® 
very often an abscess in the right the time Uen 

directs attention to the real seat of the discovery of a 

the features ve not like those of acute hip ‘“-aJXr Jp h® 

vague swelling in the c*cal region does not of necessity clear up the 
1 • • 


Ferin^hritie abscess. —♦If ‘**® ^^ney if Ts^o? course actually 

way into the connective tissue around however it may bo so 

perinephritic. If it be 

placed in the region of t^ kidney^^^ fympLs in perityphlitis which 

There are, moreover, certain /j^j^hief; these are a pam ey- 

may give nso to a* suspicion of kid y bladder, or the 

tending from the right fflde.of the b ^ among the.phe- 

extemal genitals, or the inner side micturition. The thigh 

nomena attending sifch pain may be ^eq Y gravel. 

may bo\opt drawn up. The / theri?^^ been severe attacks 

I have operated upon a case m which there-naa 
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of pain without either fever, vomiting, or apparent swelling ifi^the 
csecal region ; but each attack was attended by intense hyperaesthesia of 
the skin over the renal region. I discovered a strictured appendix full 
of muco-pus, situated entirely behind the caecum ^nd adherent to the iliac 
fascia. The caecum was above its usual level. 

Psoas abscess. — The diflSculty of distinguishing between a peri- 
t3rphlitic and a psoas abscess may be considerable. The spinal absc^sf 
may occupy the iliac fossa on the one hand, and the a]fscess from 4he 
bowel may exactly occupy the position of the psoas muscle on the other. 
In the latter instance there may be retraction of the psoas muscjje, the 
thigh being drawn up. There may be great pain in straightening the 
thigh, and pain in the back. • 

As a rule the circumstances of the case are sufficiently distinguish- 
ing. In the spinal abscess there is no history of sudden abdominal p^n 
nor of intestinal trouble. In the peri typhli tic abscess there is no asso 
ciated rigidity and deformity of the spine. 

These distinguishing points are, however, not always clear, and I 
have met with cases in which a right diagnosis was^very hard to 
attain. •' 

Other caiiditions . — Troubles in the appendix may be confused on more 
or less reasonable grounds yrith inflammation of the ovary, or with in- 
flammation and suppuration of the Fallopian tube. Such confusion is 
the more likely in those examples of perityphlitis in which menstruation 
appears in some way to be associated witli the attack (page 919). 

It is said that a twisted floating kidney and a pelvic h®matoccle 
have been th^ causes of errors in diagnosis in inspect* of perityphlitis. 

I have known a distended bladder in an eldqfly ladj^with undoubted 
perityphlitis to be mistaken for peritoneal effusion. There was ino 
suspicion that the bladder was not empty, and the swelling which 
already existed in the right iliac fossa was supposed to be extending 
across the middle line ; the dulness in the caecal region being con- 
tinuous with that due to the distended bladder. It should be remem- 
bered that retention of urine is common in these cases, and that the 
peritoneal effusion rarely extends beyond the median line. • 

Symptoms not unlike those of chronic or relapsing typhlitis may be 
due to extensive adhesions in the csecal region. Such adhesions may 
cause attacks of colic and temporary obstruction which bear a resem- 
blance to perityphlitic attacks. Vefy commonly these adhesions have 
been induced by an actual perityphlitis of ancient date ; in one such case, 
which I explored by operation, I found numerous adhesions involving 
the ileum ^nd omentum ; but the appendix was converted into an mer 
fibrous cord. 

Complications. — Pylephtebitis and hej^tic abscess . — This is, 
nately, by no means a common complication. Fitz notes 11 ystanc 
of mischief in the liver in 257 cases of perityphlitis, but, generally 
ing, the proportion is t^ry much too high. I should think tha 
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probability of such a comphcatiogi may be more nearly represented by (J'5 
per cent. ^The trouble, when it occurs, is due to an infective thrombosis 
which involves the superior mesenteric and portal veins and spreads 
from the seat of diseasp to the liver. The liver becomes dotted over 
with minute specks of necrosed tissue, and later with multiple small 
^abscesses. It is a species of pyjemia limited to .the portal system. A 
''few examples have been recorded in which the infection extended beyond 
th^ liver and i^d to abscesses on the brain and lung. 

The thrombosis may implicate the splenic vein, and an abscess 
of th^ spleen may result. It would appear that an embolus may 
be carried from the vessels of the diseased appendix, and may lead 
to a solitary abscess of the liver, without any thrombosis of large radicles 
of the portal vein. In such instances the pus on the abscess is usually 
very foetid. 

Dr. Payne has shown that infective thrombosis of the superior mesen- 
teric and portal veins may result from ulceration of the mucous mem- 
brane of the appendix without any peritonitis, that is, without any signs 
of perityphlftis. Dr. Janeway has recorded a similar case. I too have 
met with such a cas8 clinically, and mentioned it on page 913. 

The symptpms of pylephlebitis are very marked, and can scarcely 
be misinterpreted. , 

I have opened the abdomen by operation in a case of pylephlebitis 
following typhlitis in a girl of fifteen. The symptoms were very pro- 
nounced, and the patientis condition apparently hopeless. The liver surface 
Avas dotted over with the innumerable yellow specks described by patho- 
logists. The patient madp a good recovery. The case is recorded in my 
Lettsomian Lec<iiVes on Peritonitis,’^ But. Med. Jmirn. February 3, 1894. 

• Pleurisy or pneumonia, i^ostly of the right side, may be expected in 
about 1 per cent of the cases of perityphlitis. These lung complica- 
tions are therefore not so common as in other forms of peritonitis. In 
acute peritonitis considered generally lung complications may be expected 


in about 17 per cent of the cases. 

Pulmonary embolism from thrombosis of the pelvic veins has been 
recorded as ^occurring on the fifth day after operation of perityphlitis 
(Roux). 

Thrombosis of the iliac vein on the right side may occur. This also 
has led to pulmonary enibolism. (Edema of the right leg may occur 
without thrombosis, and be due tt) the pressure upon the vein of the 
inflammatory exudation about the caecum. I have met with two cases 
in which oedema of the left leg appeared after perityphlitis. No ex- 
planation of this symptom was forthcoming ; it did not last Igng. 

'‘Fatal bleeding occurred from a perityphlitic abscess after it Ivas 
been opened. The haemqphage is frorfl the deep circumflex artery 

and from the iliac vessels (Bull). j j i. 

Inte§tinal obstiiichon of an acute character may be pro uce y 
gulation, by adhesions, or even by an adherent appendix iteelf. It has 
resulted also from the kinking of an adherent After the evacuation 
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of a perityphlitic abscess subacute obstyiction may be due to kinking of 
the bowel, which, being adherent to the inflamed mass, was bent upon 
itself when the mass contracted after operation. The gut ibyolved in 
these cases is usually the sigmoid flexure. ^ 

Symptoms of chronic, partial, or occasional intestinal obstruction, 
extending over months»or years, may follow from adhesions which impli- 
cate the coils of the lower ileum. In one case in which I operated tlle^ 
coils of the small intestine were matted together in inextricable cen- 
fusion. The patient had been liable for years to attacks of colic with 
some sickness. There was constant uneasiness in the right iliac^ossa, 
with rumbling and gurgling in that situation, and occasional evidence of 
enlarged coils of bowel in uneasy movement. • 

Inflammation of the parotid gland has been reported as a rare com- 
plication. It is most common about the end of the second week. * , 

I have met with one instance in which acute epididymitis occurred on 
the third day of a severe attack of perityphlitis. There was positive 
evidence that the urethra was free from disease at the time. 

Fcecal Jistvla . — A faecal fistula may result after a perityphlitic abscess. 
It is most usually associated with a sinus in the skin in the right iliac 
region, and communicates with the caecum. ^ 

The faecal sinus has been in the loin, at the umbilicus, and even at 
the bottom of a hernial sac. The fistulous tract may be internal, and 
eactend between the caecum and the rectum or the bladder. A bladder 
fistula is very rare. ' ^ 

The faecal fistulas now under discussion are apt to be long-abiding. 
They may coptinue for months or years, but^in general terms it may 
be said that they show a disposition to close, aiyl that^in the course of 
time the great majority do close. On the other hand, they are exceed- 
ingly difficult to deal with by operation. 

Hypochondriasis , — I have said that a subject of relapsing perityphlitis 
— usually a man — will be met with now and then who has become quite 
melancholic on the subject of his disease, or at least to be hypochondriacal 
upon the state of his intestines. 

Such patients devote themselves with a morbid ardour to the ex- 
amination of their disorders, they are the subjects of remarkable and 
inexplicable symptoms, and are the recipients of an incredible variety of 
drugs. ^ 

Mortally. — The precise risk to life of perityphlitis is a little diffi- 
cult to estimate. The statistics available are hospital statistics, and the 
cases of slight degree do not find their way into hospital wards ; where^ 
the serious and the neglected cases are sure to be very fully represented. 
It^is probable that the mortality of perityphlitis, taking all phases of ^h^ 
disease together — the most trifling attack? ^with the most serious— is 
about 5 per cent. 

Hospital statistics from which the slight attacki have nearlj^ all ^ 
be eliminated give a much higher death-rate. Dr. Hawkins deals wi 
the circumstances of 264i!a8e8 admitted into St Thomas’s Hospital. 
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cent. iDt, the London Hospitel the death-rate, as estimated three yj^ 
ago, was over 0 per cenV Fqjvler, dealing with 99 cases at the Middle- 
sex Hospital, records 15 deaths. These figureg always appear high 
•*o. the general practitioner, who must see a very krge number Vf 
trifling attach in which recovery takes place in a day or so, and can- 
not imagine that such patients are subjected to a risk to their lives 
represented by 14 per ^nt. Guttman, taking the cases of all grades 
occurfTng in the Moabit Hospital, found only 5 deaths in 96 cases. 

Even Dr. IJawkma statistics show that, in what some would call 
the “oMinwy cases, recovery is apparently invariable; and it must be 
remembered that the trifling attacks are in great excess even of the 
ordinary attacks. (For Dr. Hawkins* statistics see page 900.) 

Perityphlitis would appear to be the most fatal in the quite young 
and the quite old. ^ 

The comvmn causes of death are diffuse peritonitis, collapse, septi- 
cdsmia, exhaustion, and troubles arising from the abscess. 

When an abscess forms in perityphlitis it is probable that the risk 
to life is at oifce raised to 30 per cent. Bull found the death-rate in 
67 cases of abscess which were not treated surgically to be 48 per cent. 

Fitz in his analysis of 1 7 6 fatal cases found that the day of death was 
as follows : — * 




Death on the 2nd day 
3rd* ,, 
4th „ 
6th „ 
6th * 
7th „ 
8th ,, 

9 th ,, 
10th „ 
11th to 20th „ 

In 4th to 8th week 


Per cent. 
4 

•11 

7 

11 

9 

12 

12 

6 

4 

7 

8-6 


It will be noticed — and the matter is important in connection with treat- 
ment — that only 4 per cent die within forty-eight hours, and only twenty- 
two per cent before the fifth day. 

The highest death-rate comes between the seventh and eighth days. 


Treatment. — This may be considered under the three following 
heads : (i.) The treatment during an attack ; (ii.) The treatment betweer 
thenattacks ; and (iy.) Operative interference. , 

(i.) The treatment durliygr an attackji— Absolute rest in bed is im- 
perative : , a hypodermic iiQection of morphia is given, and a yarm 
fomentation is applied to the abdomen. In children the injection ol 
niorphii will be replaced by a suitable dose of tincture of opium or of 
“hlorqdyne. Ip adults the amount of morphia'^^iven must vary with the 
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iriViensity of the paiiL One-sixth of a grain will often suffice. It n£y be 
repeated if necessary; but it should be ma^e a special condition of the treat 
ment that as little morphia 'as possible be given, and that it bo employed 
only to relieve pain. So long as there is any vomiting no food should 
be given by the mouth. Should the vomiting bS very obstinate — a. most 
unusual feature— all fpeding (such as it is) must be by the rectum. 
When the vomiting has subsided the food given should be fluid* 
administered hot, and in small quantities. Hot weak tea, |^ot 
milk and lime water, hot beef tea, represent the usull elements of 
the diet at the beginning of the trouble. Ice and iced drinks are 
to be avoided. As time goes on the diet may become more liberS, but 
must remain fluid for some time. As a rule milk is not« suited for these 
cases ; if it be given it should be first peptonised. Some malted foods, 
or toast soaked in tea or milk and water, represent the transition to a 
more solid diet. Solid food — in the sense in which the term is usually 
employed — should not be given until the tongue is cleaning and until 
the bowels have bepn opened and the temperature has declined. Too 
long perseverance with a purely fluid diet often leads ^ troublesome 
flatulence, yet the too early employment of solid food leads to dyspepsia, 
to abdominal pain, and often to a revival of the fever. 

The most difficult problem in the early treatment cff the attack is 
that of an aperient. In my opinion the safest line of conduct in this 
particular is as follows: — If the onset be mild a purgative should be 
given at once. Over and over again an •attack has apparently been cut 
short by a promptly administered aperient. Certain of the subjects of a 
mild degree of relapsing perityphlitis assert that, as a rule, they can 
bring an attack to a successful issue if they can take an aperient in time. 
In attempting to promote an action of the bowels it^is best' to gjj^e 
an enema at once. Should it cause a tfnorough evacuation of the 
bowel no further measure is needed ; should it fail — as is very 
often the case — a purgative should be given without delay. Castor oil 
can seldom be tolerated, and if not, one grain of calomel may (in an 
adult) be administered every hour until four or five grains have been 
taken ; or two drachms of sulphate of soda may be takeji every hour 
until the bowels act, or until some four or five doses have been taken. 
Supposing, on the other hand, that the onset of the attack be very acute 
and severe, the administration of an aperient at^nce cannot be entertained. 
Morphia is to be given, and as soon as the pain has subsided an enema ina}^ 
be employed. If it act it is well ; but very often it causes increased pain 
and utterly fails. In any case it should not be repeated, and no aperient 
should be ^ven. The main indication is to restore a condition of rest 
wjthin the abdomen. In the quite acute cases no jperient , is of 
avail ; as a rule, indeed, the dmg is vomited at once. It is well, therefore, 
in sych cases to wait a few days until tnA acute manifestations have 
subsided, and then on the fourth to the sixth day-*-if the case be pro- 
gressing well — to make an attempt to relieve the bowel by an 4^erieiit, 
followed or assiejbed by a^enema. WTien the bowhls have once acted ^ 
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: shouTS endeavour to maintain this action every other day, if there be do 
indication to the contrary. ^ 

If ae the case advances, there be a distinct local swelling with 
definite dulness, if the local symptoms be prominent, the fever persists, 
and the general phenomena sljow no improvement, five to six leeches 
^may be applmd overthe nght iliac region. This peasure very often has 
%miagical effect, ^e precise time at which leeches may be applied 
miipt depend Mon the individual case ; I have used them with advantage 
at various periods between the third and the ninth days. It is needless 
to say that when once suppuration has occurred they are useless. In 
perityphlitis the onset of suppuration is often unaccountably delayed. 

The local application of ice has been credited with good results by some. 

The patient should remain in bed, and be kept upon a spare diet 
until all fever has subsided, and until the cacal region is free from 
tenderness and swelling. Too early movement is very apt to cause a 


As soon as the bowels are acting freely, salol.may be given (in a 
powder) in IQ-grain doses night and morning. ^-Naphthol is preferred 
to salol as an intesiinal antiseptic ” by some physicians. 

Certain writers have claimed marvellous powers for sodium salicylate 
in perityphlitis?. The drug is given in 20-grain doses every three 
hours, and is especially advocated by those ^ho believe in the rheumatic 
or gouty origin of the affection. 

The patient should not r^ume an active occupation until he is 
perfectly sound, as a relapse is not uncommon. I have known a relapse 
to follow indiscreet massage after an attack. 

(ii.) The treatment between the attacks. — In order to do what can 
be, done to prevent another attack, the following measures are to be 
advised : — ^ 

The digestion must, above all things, be attended to. If the teeth 
be defective all deficiencies must be made good. In many instances I 
have known a set of false teeth to bring a case of relapsing perityphlitis 
> to a favourable ending, the patients having had no further attacks. 
Experience sljows that the bolting of ill-masticated masses of food is a 
common exciting cause of perityphlitis. The meals must be taken at 
regular hours, the patient must eat slowly, and must rest after each meal. 
These recommendations sliould be insisted upon. Not a few attacks in 
active business men can b^ ascribed to a hurried lunch, which is eaten 
to-day at one o’clock and to-morrow at three. 

The food must be carefully selected, must be simple and digestible, 
and of such kind as to leave as little refuse as possible in the intestine. 
Milk and much apimal food seldom appear to answer in these cas^. 
There is no pathological evidence to support the advice that the patient 
should especially avoid subi^nces, such as strawberries, figs, or currents, 
which contain minulJb seeds. It is essential that he should avoid articles 
of food Vhich are likely to remain undigested, or to be retained and to 
Jecompoae in the bowel. 
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^ The bowels should be made to act daily. Enemas and ape^ntg 
must be given if needed. They should be avoided if possible. Much 
may be done by suitable dieting and easy exercise to encourage a normal 
action. Indigestion is frequently at the bottom of the constipation 
which occurs in these cases. , ' 

Massage of the al^domen appears in many cases to have a very 
admirable effect; partly, it may be, by promoting the absorption 
inflammatory exudations, and partly by encouraging a normal action^of 
the bowels. Exercise in the open air is in every way to be encouraged. 

Salol or /8-naphthol may be given night and morning for a month at a 
time. These drugs undoubtedly have some effect in arresting the ^ocess 
of decomposition in the bowel, a fact which is often demonstrated in 
patients with an artificial anus. The salol must be given in a powder 
(in cachets) ; when in the form of a tabloid the drug is very apt to pass 
through the intestine unchanged. 

The patient who wishes to avoid another attack should abstain from 
violent exercise, such as hunting ; and should avoid exposure to fatigue, 


damp, and cold. ^ « 

(iii.) Operative interference. — ^This question ma^^ be discussed under 
two he^s ; (a) Operative interference during an acute attack ; (6) Opera- 
tive interference in relapsing perityphlitis. ' 

(a) Operative interference 'during an acute attack , — The main feature 
in this treatment consists in the urgent advice that a free incision should 
be made down to the inflamed area *as soon as there is evidence 
that suppuration has taken placa To this rule there is practically 
no exception. It is not always easy to tell when suppuration has taken 
place ; the si^elling may be large and tender^ the temuerature may be 
high, the symptoms may persist for some days,^and ye? the whole 
end in complete resolution. Cases which begin very acutely may end 
in speedy recovery, while those which begin mildly may pass on to 
suppuration (vide p. 906). 

If the swelling is marked and the part very tender, the fever high, 
and all the local symptoms persisting and perhaps increasing, the question , 


of operation becomes a pressing one. ^ 

It may be laid down as a rough rule that the use of the knife will 
very seldom be called for before the fifth day. Indeed, I would venture 
to think that surgical interference before tho fifth day should not be 
undertaken except in the presence of emphatic symptoms. Indeed, the 
great majority of the operations for perityphlitis are performed after the 


first week. 


The treatment of this disease by rational and precise surgical methods 
is a matter of recent years. The older method of practically leaving 4ihe 
malady to itself, and of not i^pening the abscess until it was about to 
burs^ through the skin, may excuse the exSessive enthusiasm of some 
modem surgeons who have gone to the other extreme, and advise^ the use 
of the knife without compromise and without delay. One writer •on tms 
subject compares the delay in operating in perityptlitis to a like delay ^ 
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cleaTAg with strangul^ated herni^ That the author does not recognise 
tlie incongruity of his comparison is shown by the following heroic 
advice:— 4 Mter persevering for forty-eight ‘hours with this treatment ” 
(an original treatment by means of opium, saline purgatives, and massage 
under ether), it relief iS not oJ)tained, I would at once resort to lapar- 
otomy. Another American surgeon considers “all cases of appendicitis 
SIS being imminently dangerous to life from the beginning of the attack.” 
Tlys conclusion is absolutely at variance with facts. This surgeon always 
operates withfli twenty-four hours if medical treatment fail. Another 
writer asserts that if operation be delayed until the sixth day 50 per 
cent o^ the patients die, an assertion which is also totally opposed to facts. 

It is urged^in favour of early incision that a large number of re- 
corded cases afford examples of an operation performed too late, or of 
a^fatal issue which could have been averted by operation. Such cases 
exist without doubt. They afford an argument in support of earlier 
interference, but do not necessarily imply that the opening of the abdomen 
within tlie first twenty-four, or forty-eight, or sevenliy-two hours should 
be the routiii^ treatment of a case of perityphlitis. The number of cases 
which undergo spontaneous cure form an overwhelming majority, and 
cannot be lost sight of; nor can the opening of the abdomen through the 
muscular parieles over the caecum be regarded as a trifling procedure. 
Again, it is urged that certain cases hav*e ended fatally within the 
first thirty -six hours by perforation into the general peritoneal cavity. 
Such cases are, however, exceedingly rare ; they cannot be anticipated, 
and they are not difficult to recognise. In most of them the very 
first symptoms are those of perforative peritonitis. When such a 
case is met witl^, the abdomen should of course be o|fcned at once, 
ai^d the perforaifion dealt with as the practice is in dealing with otlier 


forms of perforative peritonitis. A case of death from perforation 
within thirty-six hours of the appearance of the symptoms of perityphlitis 
does not afford a legitimate argument for the routine performance of an 
operation within that period, even in the majority of the cases. It would 
be as wise to advise immediate operation in all cases of ulcer of the 
stomach as s^on as the diagnosis is made, becjiuse some cases of ulcer of 
the stomach end in a fatal perforation. Some of the milder forms of 
perityphlitis — those which end early in resolution may begin with 
quite acute symptoms, so ihat the severity of the symptoms alone is not 
a test of the need for early operatiQn ; although it is true that, in general 
terms, the more acute the manifestations the greater tlie need for prompt 


surgical measures. 

Then, a^in, it is asserted that the abscess, if left, will burst into the 
peritoneal cavity and cause death, and that such a termination has been 
recorded when the abscess contained but yti ounce or so of pus. This 
assertion, again, does not aiford an unqualified argument in favour of the 
early use of the kn>fe. As a rule the abscess makes its way through the 
abdomftial parietes, and does not burst into the general serous cavity 
I>r. Bull has shown that in sixty-seven cases c<;,^bsce8S the pus escaped 
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in^ twenty-eight instances through the belly wall, and that in only 
examples did it burst into the peritoneaf cavity. Whilst it is true that 
small collections of pus have followed the latter course, it i« also true 
that abscesses containing pints of matter have been successfully opened 
through the integuments some weeks af);er thd commencement of the 
symptoms of perityphlitis. 

In this relation it must be remarked also that a very small colle«> 
tion of pus is not easy to discover, and that in not a few recorded ca^es 
an early incision did not reveal the collection. It is ^;rue that the 
sooner retained pus can be let out the better, but that aphorism does 
not guarantee the harmlessness of speculative incisions in search ?>f it ; 
especially when the pus is within the abdomen, and in a region the 
anatomical features of which are liable to variation. Moreover, it is 
desirable that the matter should be well localised, and that the result- 
ing adhesions should have connected the inflamed district directly wifli 
the parietes. The later the operation is delayed the more easily and 
directly can the pu^ be reached. If a very early incision become the 
rule, it wdl frequently happen that the matter cannot, be reached 
without first opening the general peritoneal cavity^ and cannot escape 
without first finding its way into that space. 

Deeply-seated pus is slow to make its presence evident, and in the 
majority of cases the evidence will not be unequivocal before the fifth 
day. Should its presence be made clear before that period it is obvious 
that surgical interference should not be*delayed ; and it must also he 
allowed that urgency of symptoms may justify an exploratory incision 
before the arbitrarily fixed time is reached. « 

If on incision made pus is discovered, the abscessn cavity must be 
freely drained and treated upon the usual surgical principles. , 

The use of the exploring needle — whicli bas been much advocated by 
American surgeons — is to be very strongly condemned. This needle is 
thrust into the iliac region of the abdomen, often to the depth of three or 
four inches, is passed in different directions, and is sometimes introduced 
three or four times at one sitting. The object is to discover pus. In the 
first place, it may be pointed out that deep-seated pus,^in sufficient 
quantity to demand surgical interference, may be diagnosed by other 
means ; and that if an exploration must be made it would be safer to 
trust to a cautious incision than to a series of plunges made in the dark. 

In the next place, the use of the needie is not free from risk. 
In the course of its employment it must be thrust now and then 
into the caecum, and, if that part of the bowel be in a condition of 
ulceration, it is possible that the needle may induce a suppuration that 
previously did not exist. It has been shown that the^use of the holk)^ 
needle in extreme tympanites, is not unattended with risk, and it is not 
to be expected that the risk will be less when it is thrust into the in- 
flamed and softened coat of an important part of theCbowel. 

Perityphlitis is often due to extreme distension of the appendix 
with mucus. An appeqi^x so involved may reach the size of a walnu ■ 
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Tins’* pentyphhtis may end in complete resolution. A needle In- 
troduced during the acute period in such a case may very easily tap 
the distended septic process, allow a quantity of foetid mucus to escape, 
and so bring about a sujopuration which was by no means inevitable. 

It would be \jpfair to dra,w conspicuous attention to some cases in 
which repeated pdncturings gave no evidence qf pus, but in which an 
* abscess appeared some days later. Even when an abscess does exist, it 
imist be remembered that its walls are often formed by the csecum and 
some coils of ileum matted together, and into such an abscess (when 
smalD a needle can scarcely be introduced without risk. 

"Oie needle, moreover, does not always appear to justify the argu- 
ments for its use. In one of Dr. Bull’s cases the needle-punctures revealed 
nothing, but an incision made immediately afterwards evacuated no less 
tjian four ounces of pus. In other instances such large quantities of 
matter have been let out shortly after the presence of pus had been 
made evident by the needle, that we may well presume that the pus 
might have been detected by other and simpler meajis. 

Into th^^ surgical details involved in the actual treatment of the 
abscess I have not* here to enter, except to say that the pus should be 
reached by the most direct route and by a free incision, that faecal con- 
cretions should be gently sought for, and the appendix removed should it 
actually present itself. No deliberate anti* elaborate search should be 
made for it. The main indication is to open the abscess. The less, the 
cavity is manipulated the bett*er, and the bottom of a septic abscess is 
not the best place for carrying out the elaborate plastic operations 
advised by those ^v*ho counsel the determined removal of the appendix 
in every case. 'Beyond a free opening and Iree drainage oT the suppurat- 
i( 4 g space the less done the better. 

For the mortality of tlfese measures see page 928. 

(/>) Operative interference in relapsing perityphlitis. — The treatment 
of cases of relapsing perityphlitis by removing the appendix during the 
period of quiescence offers, probably, more admirable results than are to 
be obtained in the treatment of any other form of the disease. 

The circumstances which would justify an operation in these cases 
must be precisely defined, and it cannot be too emphatically stated that 
in a fair propoition of instances in which the trouble has relapsed no 
surgical interference is caWed for. 

I am aware of many c^ses in \^dlich a patient has had three or more 
attacks of perityphlitis, and has then ceased to be troubled with any 
further outbreaks. In some examples of the relapsing form much can 
be done by Ihe medical means already described, by diet, b}^ attention to 
tlw bowels, and by placing the patient under conditions more favourable 
to a state of peace within the abdomen, j 

The operation simply* consists in the 
organ — the appendhe. I first proposed this 
carrieef out during a quiescent period) in 1< 
the Royal Medical and Chirurgical Society. 


removal of the offejiding 
operation (which should be 
1 8 7, in a paper read before 
^nce that date the pro- 
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cedure has been performed in a great number of cases, and not alwaj^s, I 
venture to think, with proper discrimination. 

The following are the snore important circumstances which would 
justify an operation ; and in all the cases with which I have dealt, one or 
other of the subjoined conditions has been.preseiit : — ^ 

(a) The attacks have been very numerous, although possibly slight 
In some cases the patients had had twenty to thirty attacks. • > 

(jS) The attacks are increasing in frequency and severity. , 

(y) The last attack has been so severe as to place the" patient’s life 
in considerable danger. 

(8) The constant relapses have reduced the patient to the condition 
of a chronic invalid, and have rendered him unfit to follow any occupa- 
tion. 

(e) The patient is prevented from following a special employment 
unless he can consider himself free from the }x>ssibility of another attach. 

(f) Owing to the persistence of certain local symptoms during the 

quiescent period theye is a probability that a collection of pus exists in 
or about the appendix. ^ « 

In the majority of the cases in which I have optrated I have been 
able to make out the enlarged appendix after the acute symptoms had 
passed away. ^ 

It may be stated that the‘pain and distress involved by the operation 
will be less than that attending any but a slight attack, and that the risk 
of the procedure is less than that associated %dth an outbreak of perityphlitis 
considered generally. I have removed the appendix during the quiescent 
stage in over 150 cases of relapsing perityphlitis witlr only one death— 
a mortality of ^less than 1 per cent. The genefal mortality of an attack 
of perityphlitis cannot probably be less than 5 per cen?(see page 928^. 
In every one of the patients who have recovefed from the operation the 
cure has been absolute and complete. The youngest patient upon whom 
I have performed the operation was seven years of age, and the oldest was 
sixty. Ventral hernia is uncommon after this particular laparotomy. 

The operation may prove to be very simple ; on the other liand, • 
it may prove to be exceedingly difficult. In one or two jnstances the 
removal of the appendix— on account of the nature of the adhesions— 
was found to be impossible. 

The death-rate after removal of the appendix during a period of 
quiescence has been in my experience 1 per c6nt. In Dr. Hawkins’ 38 
cases of suppurative perityphlitis, 27 operations were performed. The 
abscess was in each case opened and drained. The appendix was not 
removed. Of this number four died, a mortality of 14*8 p^r cent. 
six cases n<f operations were performed, all the patents died ; in 
remaining five cases the abscess burst into the bowel, with recovery in 
each instance. * 

* Frederick Trevks. 
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I! Simple colitis. — By ,this is meant a catarrhal inflammation of 
the large intestine, comparable to gastritis or to bronchitis. Recently 
I had an opportunity of showing this state in the case of a man 
who came into the hospital with severe diarrheea. As there was some 
uncertainty whether an ulcer could be felt high up in the rectum, an 
anfcsthetic was given and a rectal examination was made with a speculum. 
As far up af we could see, and in all probability much farther, the mucous 
membrane was intensely injected, of a bright red colour, swollen and 
secreting a thick mucus ; but no ulcer was visible. The patient quickly 
recovered under approprigite treatment. ^ 

Then, again, we have post-mortem evidence of a more severe condition. 
For instance, Wilks and Moxon mention a “ case attended by discharp 
of mucus and blood where, after death, the whole internal surface of the 
colon presented a highly vascular, soft, red surf.ace covereil ^irith tenacious 
rnVeus or adhereat lymph, and here and there showing a few minute 
points of ulceration. The.'wats also weA much swollen by exudation 

into the mucous and submucous tissues. A very we ''“Yq®. 

admitted into Guy's Hospital under Dr. Perry on April 19 th 189 L The 
patient, a woman aged 36, was in her seve^h 7 "^^ o Preg^ncy^ 
For the fortnight previous to April 13th she^s slightly sick. 
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latler date the vomiting became worse. Her face was sunken * th 
rectum was empty, the bowels were constipated. She died soon afte 
admission. For the. last few hours of life she had diarrhoea. l-he whol( 
colon was inflamed, the mucous membrane being ^hick, sodden, and deej 
purple ; no ulceration and no membranous ‘exudation could be seen. The 
liver was fatty. 

There are two varieties of simple colitis ; one, which is unassociatec 
with any other serious malady, may be called acute eolith, !c 

distinguish it from the results of direct injury or extension from neigh- 
bouring parts, and from colitis as associated with constitutional dia^iases, 
such as, Bright’s disease. Acute jn-imary colitis has been called mucous 
colitis ; but as this name has been also used to describe ^that I shall call 
membranous colitis, it is liable to lead to confusion. Of several cases 
that have been under my own care, I may quote the three following iw, 
being good examples of acute primary colitis : — 

A lady aged 25, under the care of Dr. Lacy of Woolwich, was 
suddenly seized ^v^th•pain in the abdomen; this was quickly followed liy 
diarrhoea, which became very fre(|uent ; the motions consis40d chiefly of 
mucus, but they contained some bright blood. Pressure over the trans- 
verse and ascending colon caused some pain. The tongqe was covered 
with a very white fur. The^e were loss of appetite and nausea, but no 
vomiting. The temperature varied between 99^ and 101°. 

The second case was a man aged 30, who suddenly one morning 
was seized with oft-repeated severe diarrhrea. Tl^e motions at first con- 
sisted of nothing but mucus and blood. In the course of five days tlic 
diarrhoea slowly, ceased and the motions contained more fiecal matter. 
His temperature gradually mounted, till on the fifth dajiit was 101*2 
Then there followed marked constipation. ^In some occasions he Inffl 
much severe griping pain, chiefly along the course of the large intestine, 
when the bowels were open. There was also abdominal tenderness. He 
recovered completely. 

The third case was under the care of Dr. Payne of AVitham. The 
patient, a man aged 38, was suddenly seized with diarrhoea ; the motions 
contained much mucus and blood, and the microscope showed ilhe presence 
of red blood cells, leucocytes, and triple phosphate crystals. He had con- 
siderable griping pain, abdominal tenderness along the colon, and loss of 
appetite. His tongue was covered with a white* fur. For three months 
this train of symptoms continued and he lost 20 pounds in weight. He 
then consented to take to his bed, and from that time he began to improve. 

Symptoms . — The main symptom of this disease is a diar^oea, which 
may come oi^ suddenly ; there is much mucus in the stools, and often 
blo^ also, even in considerable quantities. At first there may he 
absolutely no faecal matter; Ifut as the pafijnt improves the motions 
contaip more faeces and less mucus. The blood is mostly ‘fluid, and 
but little changed either to the naked eye or tfie microscope ; 
we infer that it has but recently left the vessels, and has come, thcie- 
Fore, from the large in^^ine. Often the mucus is in little lumps- 
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Triple phosphate crystals may, bo seen on microscopical examination; 
cind, more rarely, oxalate of lime, cholesteriii, and Charcot's crystals. 
In exceptional cases the motions have been described as frothy. The 
l)owels may be opened, many times a day; tenesmus is often present, 
but It IS not by any means ‘always a striking feature. A rectal ex- 
^^mination reveals nothing abnormal, except that* sometimes the mucous 
membrane feels .a little rough. Some patients pass a considerable amount 
of wind from ^he anus, and complain of rumbling or of borborygmi within 
the abdomen. Abdominal pain is a very common symptom, it comes on 
in jiaioxysms, often associated with defsecation, but it bears no relation to 
food ; in this respect it stands in contrast to many gastric pains. It 
is of a griping \jharacter, often very severe ; and it nearly always follows 
the course of the colon. Between the attacks the patient may be free, 
l«it he sometimes still complains of a dull pain. Abdominal tenderness is 
usually present ; a very common seat for it is over the sigmoid flexure, 
but the whole colon, or even the whole abdomen, may be tender. Ac- 
cording to Habershon, some such pitients suffer fit)m irritability of the 
bladder and"#ysmenorrhoea. 

As we have seen from the cases described, there may be considerable 
pyrexia ; and ^t is noteworthy that the temperature may remain raised 
even when the patient is much collapsed frtjm diarrhoea and loss of blood. 
The pulse is rapid, and, in a severe case, small, soft, and running. The 
abdomen usually moves with ^ respiration, and is not commonly much 
distended. Some patients vomit, there may be considerable nausea and 
loss of appetite, thirst may be a cause of complaint, and if the diarrhoea 
is unchecked, anjemia ancj loss of flesh may follow. The tongue is furred, 
and it is very iiiportant to remember that the colour of the fur is almost 
]Hire white, whereas in many diseases with which colitis may be confounded 
it is a brownish or yellowish white. The fur is often universal, but the 
tip and edges may be clean. As a rule these patients suffer much from 
mental depression ; they exaggerate trifles and take a gloomy view of life. 
In some patients the neurotic element is so marked that it forms the 
chief feature of the case ; we arc forcibly reminded of the neurotic 
dyspeptic invalid. In my experience this neurotic variety is more 
common in men than in women. Such, when they come to see the 
doctor, frequently bring with them a written statement containing a 
minute account of all tl^e symptoms, and often a careful description of 
the motions, and arc valetudiiiariah in aspect and behaviour. Such cases 
are often very chronic, and they are most difficult to cure. 

Various amoebae, infusoria, and other micro-organisms have been 
described in the motions of diarrhoea ; they may exist in qjj^scs of colitis, 
and may perhaps be the cause of the disease, lieferciices to the literature 

of this subject are given bviEichhorst. 

The reader must not suppose that simple colitis is always so serious ^ 
as th(» above description might lead us to suspect ; but the difference 
is only one of degree. The majority of cases are mild when the 
symptoms are all less intense ; and probably cases of slight diarrhoea, 
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wliich it is difficult to classify, are really i^istances of mild colitis. On the 
other hand, the diarrhoea may be uncontrollable, and the patient may die 
from exhaustion. Once I saw a man who, when convalescent frotn a severe 
and prolonged attack, died with all the symptoms^of pulmonary embolism. 

The treatment should be on the same® general principles as that of 
diarrhoea (p. 773). The patient must be kept absolutely in bed until the 
diarrhoea has stopped, the motions are well formed, blood is no longer* 
passed, and the temperature is normal ; and longer still if ^he has had*ii 
severe attack. Warmth to the abdomen is very desirable. He should 
consume nothing but milk, and should not take more than two^ fluid 
ounces at a time. The total daily amount will depend upon the acute- 
ness of the attack and the general condition of the patient • usually he can 
take from two to three pints a day. A good way of checking the diarrhoea 
is to give some laudanum with fifteen or twenty grains of carlxinate (i 
bismuth suspended in some mucilage every four hours ; the compouml 
kino powder is also very valuable : if these drugs fail, a starch and opium 
enema will often succeed. Should opium for any reason be contra-indicated 
compound catechu powder is very useful. I have son/fttimes tried 
washing out the large bowel with a tepid saturated ‘solution of boracic 
acid, but I do not think there is much advantage in this. ^All astringent 
drugs should be omitted as ^soon as possible, for the constipation that 
follows colitis is usually very troublesome. It is best relieved by a rectal 
injection of six or eight ounces of warm olive oil or a drachm of glycerine. 
A long holiday among new and interesting surroundings greatly aids the 
convalescence in the neurotic cases. 

i>^^rt<?s/s.“^This, as a rule, does not presept much difficulty. The 
disease is known from ulcerative colitis by its sucVlcn ofij^t, by the large 
amount of mucus in the motions, by the fact^that blood appears early hi 
the case, and also that under appropriate treatment it generally yields. 
In England acute dysentery is hardly likely to cause much confusion , 
but in any case the “ meat washing character of the stools, the burning 
pain in the rectum, the intense tenesmus, and the constant desire to go 
to stool even when nothing is passed, should prevent a mistake. Never- 
theless, in England we often see severe cases of diarrhcea in persons who 
have had dysentery abrotid ; and I think that persons who have had 
dysentery are particularly liable to colitis. I have seen some extremely 
bad cases, but under very strict treatment for tffe colitis the patients all 
recovered. The character of the motions and the sudden onset of 
diarrhoea distinguish colitis from enterica. It should never be forgotten 
that malignant disease of the bowels often presents itself in such a guise 
as to lead tg errors of diagnosis. I have known a case diagnosed as 
colitis turn out to be chronic arsenical poisoning. • 

The prognosis is, as a rule, ^od. In recejiJ acute cases, except in the 
rare instances in which they are fatal, the patient recovers quickly ; hut 
in cases that have been allowed to become chronic — and often the (Jiscase 
has lasted many months before it is seriously taken in hand — the patients 
require rest in bed and nrifft diet for many weeks. 
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Secondary colitis by which I mean that which occurs either V 
extension ^froin neighbouring parts, as a result of direct irriution, or in 
association with some grave morbid condition, is occasionally seen in the 
post-mortem room. Aijiong the records of autopsies at Guy’s I find the 
following varieties : — » 

direct extension. — I made a p©st-mortem examination 
on a woman ^ho died of swallowing a large quantity of sulphuric 
aCid. All {Jong the greater curvature the whole thickness of the 
stomach was gangrenous, and the transverse colon was red and black 
on itg exterior, and acutely inflamed on its inner surface. The stomach 
was in contact with the colon. The small intestine was unaffected, so it 
appeared that * the effect of the acid had spread through the walls of 
the stomach to the transverse colon (36). 

• ii. Colitis due to direct irritation. — There is in the museum at Guy’s 
Hospital the colon of a man who died in 1827 with severe diarrhoea, 
induced by large doses of purgatives given to overcome severe constipa- 
tion. The colon is black, gangrenous and sloughy. Also it may be 
inflamed if ^rrosive sublimate or arsenic be given by the mouth, oven 
when the small intestine is unaffected ; probably because the poison, after 
having been at)sorbed higher up, is excreted into the colon. 

iii. There is a form of acute colitis associated with septic or pycemic con- 
ditions. Of the five following examples, the first three are instances of 
an early stage of the process. , A woman, aged 40, was admitted under 
Mr. Davies Colley in 1^83 with chronic cystitis and suppurative i)yelitis. 
“Riither intense colitis, the mucous mcm1)rane being rough, granular, 
ecchymosed, and swollen,^’ was found. In 1886 a girl was admitted for an 
extensive burn. V For S 9 me time she did well, but three days before death 
she was seized with vomityig and diarrhoea. There was pus in the right 
knee, the colon was vascular in patches, the solitary glands were enlarged, 
and Dr. Goodhart thought the condition one of early inflammation. In 
the same year a girl died from cancrum oris. The colon was injected, 
thickened, and covered Avith flakes of lymph. Also in 1886 a boy was 
admitted for compound comminuted fracture of the right tibia and 
fibula. Pyttmia, with pus in several joints, appeared, and he died a 
fortnight after admission. The mucous membrane of the rectum was 
rough, thickened, and vascular, Avith numerous minute ulcers and patches 
of yelloAv lymph. Highqr up in the colon there were similar but less 
severe patches. There was a large! patch in the caecum and many sloughs 
in the colon. Dr. Goodhart remarks that the kidneys Avere exactly like 
some I described in the 26th vol. of the Trans. Path. Soc. ; that is 
to say, scattered throughout the organs Avere a number of .patches con- 
sisting of an out«r red zone, then a yellowish zone, and most centrally 
a broAvn area. A still mp^ extreme colitis occurred m the ^se of a 
woman agfed 28, who Avas admitted under Dr. Galabm m 188& Avith 
pelvic .abscesses and peritonitis from gonorrhoea. She had mitral and 
tricuspid stenosis, and died from exhaustion. In the c»cum and for 
two feet above it the mucous membrane was sl3?%hing ; and from beyond 
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thfs to the anus the colon was acutely inflamed, its walls were oedematous 
and thickened, and its mucous surface was grayish yellow with j)atches of 
submucous haemorrhage. Xfee mucous membrane was separating in shreds 
in many places. c. 

It will be noticed that in only two cases was there pus in the joints. 
The other three had no -remote pyemic lesions. In no case is it possibly 
to fix the duration of the colitis. In one vomiting and diarrhcea are* 
mentioned. I do not think, however, that we can say mwich about tile 
symptoms, for the importance of each of the cases was in other respects 
so great that it is quite likely that diarrha?a and vomiting, even if«tliey 
were present, may not have been recorded. It is noteworthy that, although 
this is a rare condition, three cases occurred in Guy^s in 1^86. 

iv. Acute colitis sometimes occurs in asmiatiou with Bright's disease, but 
it is certainly unusual. The following case occurred in 1888 : — A ma^ 
aged 59, was admitted under Dr. Pye-Smith. He had chronic Bright’s 
disease. For the last few days of his life he passed large quantities of 
mucus. At the post-mortem the surface of the colon down to the 
rectum was covered with mucus and catarrhal products. S??nother case 
was that of a man, aged 31, who had gout, granular Sidneys, and mitral 
stenosis. During life there was much bloody diarrhcea. .^fter death, at 
the lower part of the descending colon there was injection of the mucous 
membrane and a small quite superficial ulcer; near the rectum ^vas another 
patch of injection and another small ulcer. , The Guy’s Hospital Museum 
contains three specimens of colitis in Bright’s disease. The first was from 
a man, aged 32, who had large white kidneys. The colon happened to ])e 
sacculated ; it jvas thickened, and had many sloughs on its mucous mem- 
brane ; they were for the most part on the pr«>mineni)s between the 
sacculi. The second was from a man, ageej 45, who also had tul)!ll 
nephritis ; the colon was inflamed, sloughing, and in parts black and 
gangrenous. The third was from a man, aged 25, who had tubal and 
interstitial changes in his kidneys. Here also sloughs were present in 
the colon, and there was superficial ulceration. Sometimes tlie colitis 
of Bright’s disease is associated with acute inflammation of the small 
intestine, as in an instance recorded by Dr. Goodhart (22). • 

Perhaps some of these cases should be regarded as an early stage of 
ulcerative colitis, which, as I shall presently show, is often associated with 
chronic Bright’s disease. Acute colitis is so rare^a complication of Brights 
disease that very little can be said of* the symptoms. It is notew'orthv, 
however, that in all the cases there w^as severe diarrhoea ; this, how- 
ever, is a symptom of uraemia, and moreover purgatives are^ordered for 
many personi suffering from Bright’s disease. Further, very little stress 
can be laid upon haemorrhage, as persons with Bright’s •disease may bleef 
anywhere. * ♦ , 

v. m Colitis is associated with imeximonia in extremely rare Cases; t^o 
* specimens of this are to be found in our museum. One was take® fro^^^ 

a man, aged 20, who was admitted for pneumonia ; his febrile sympto^^ 
lessened, but severe dianil!Kea came on, he sank into a typhoid con(liti<^*^ 
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iind died. The whole of the Jarge intestine was in a state of acute 
inflammation, and showed a few small rounded ulcers also. In the second 
case, on the eleventh day of the illness, diarrhoea set in, and six days later 
the patient died. In thjs case the colitis had proceeded to the stage of the 
formation of shallow ulcers. 'That the pneumococcus can affect many 
parts of the body is proved by the discovery o^ it in the meninges, in 
pleural effusion^ (48), in pericardial effusion, and on the endocardium in 
nffilignant endocarditis. Perhaps, therefore, it may directly affect the 
colon. It should be remembered that it is possible that some of the 
speciTiiens of colitis found in the bodies of persons dead of septicaemia. 
Bright s disease, or pneumonia, may represent early stages of the mem- 
branous colitis Vhich may complicate these diseases. 

vi. If the colon is lardaceous it may, like the rest of the bowel affected 
with lardaceous disease, become, in very exceptional instances, the seat of 
acute inflammation. 


11. Membranous colitis. — An inflammation of the colon leading to the 
production of a membrane is not very common ; ill proof of this I may 
mention thaT^only a few lines are devoted to it in the edition of Eulen- 
lierg’s Real-encjjklopodle iioav appearing. Two distinct varieties exist : one 
which might b^ termed dyspeptic membranous colitis ; and another which 
is always associated with some other gra^'e^ condition, or is due to direct 
injury, and might therefore be called secondary memliranous colitis. It 
is not usual to include under, the heading of membranous colitis those 
cases of constipation ini which when the bowels are open shreds of coherent 
mucus are passed with or without the hard masses of faecal matter. Such 
cases are common enouglv » 

Dyspeptic wVnhranoMS colitis may be so called because the sufferers 
it complain much of ^lyspepsia, and they pass membranes from the 
anus. Many other names have been used ; a list of them will l:)e found 
ni an article by Dr. Light, who terms the condition desquamative 
enteritis ; but it seems to me that this phrase fails to express that distinct 
membranes are passed, and that the chief seat of the disease is probably 
the colon. Dr. Light gives an excellent bibliogi’aphy ; one of the best 
collection of •cases is that by Da Costa. Some German references will 


be found in Eulenberg’s Ueal-enctfkJopadie. 

The patients are usually over 20 years of age ; the disease is commoner 
in women than in men, ayd in private than in hospital practice. It is a 
lare malady, but no doubt is ofthn overlooked. In children it is ex- 
cessively rare, for Edwards found that out of 111 cases oidy 6 Avere 
under the ajge of 10. The distinguishing feature of it is that membranes, 
which the -patient usually calls skins, are passed from th^ anus. One 
patient whom I s^av thought he was passing pieces of tapeworm ; and 
this gives a very good potion of the Visual consistence and colour 
of the membrane, which, hoAvever, may be brown from f^cal s^nmg. 
lu an .extreme case it forms a complete tubular cast of the intestine, 
usually from one to six inches long; but such mies ave een 

several feet in length, and sufficiently thil^^and tenacious to admit 
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of their being held up. The wall is occasionally laminated, and *some 
pieces of faeces may be detqpted between the laminae, showing^ that they 
have been laid down successively. Faecal matter may also be found in 
the interior of the tubes, the diameter of which #nay be anything up to 
1 i inch ; and the thickness of wall varies 'from an extreme tenuity to ca 
thickness of one-fourth of an inch ; the end may be well defined, but oftejj^i 
it shades off into a soft, transparent, gelatinous material. , The tubes may 
be marked, apparently, by the valvulae conniventes, or thry may havS a 
sacculated appearance, indicating their origin in the colon ; their outer 
sui’face is smooth, the inner is more rough, probably from the attrition of 
the faeces. Either with or without the tubes shreds of all shapes and sizes 
may be passed, but in all essentml characteristics they are’the same as the 
tubes. Often several pieces of membrane, when passed, are rolled up into 
a solid ball. Under the microscope the membranes are transparent ami 
structureless ; embedded in them may be seen minute fragments of un- 
digested food and faeces, some cells, free nuclei, putrefactive micro- 
organisms, phosphate, and cholesterin crystals. The cells are apparently 
the epithelial cells of the large intestine which have uiilf^rgone fatty 
degeneration. Groups of them may be seen compressed together in rows, 
which suggest that after having multiplied they have been , thrown oft’ and 
have become embedded in t^he membrane. AVhen the inner surface is 
magnified it appears to be reticulate, and presents at regular intervals 
depressions or even perforations which clearly correspond to the moutlis 
of Lieberkuhn's crypts. Often the cells previously described are gi'ouped 
around these openings in such a way as to show th/it the lining of a 
follicle had be^n cast off and become incorporated in the membrane. In 
Dr. Goodhart’s case the pits were much larger thcvi heall4y follicles, from 
which it would appear that the follicles had b^^en distended. * 

Chemically the membrane consists of albumin ; it contains no fibrin. 

The reader who wishes to picture to himself a patient suffering from 
this disease should have in his mind a chronic dyspeptic woman of n 
depressed turn of mind and liable to constipation ; though the mahifly 
may also occur in the busy, energetic, nervous subject. The sfjnqdom^ of 
the chronic dyspepsia are that the patients are poor eaters, Ifclieving tlijn 
first this and then that article of food disagrees with them, so that their 
diet soon becomes very limited in choice and fjiiantity ; they are usually 
anaemic, thin, and complain of the cold ; the tongiv? is pale and a little furred ; 
and the bowels are frequently rather c'onstipated ; but the constipation is 
occasionally alternated with mild diarrhoea. Some patients suffer from an 
irritable bladder, and may pass much mucus in the urine.. Da ( osta 
mentions a ^^nse of rawness and even actual tenderness in the alxlomeu 
as occasional symptoms, and he states also that suffereiil from this disease 
are very liable to boils. They Sre often tacitur/i, they rarely have buoynn 
spirits, and not infrequently suffer from great depression of mind, 
a gloomy view of life and exaggerating the importance of trifles. 
dyspeptic symptoms and this frame of mind are more or less constan y 
with the patient, but thi^ are exacerbations from time to time, duiiHo , 
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wliicfe there is much aMominal ^ain, usually griping, generally somewhA’e 
in the course of the colon, and often coming on a long while after food ; 
flatulence ris troublesome, the loss of appetiUh and constipation are still 
more marked ; the patient may complain of nausea, or suffer from vonaiting ; 
the tongue is more fiA-red, i\nd may be rather red ; and the mental 
depression and feeling of general weariness are v^ry pronounced. After 
>fhis state of things has gone on for about a week the patient notices that 
tl}p “skins ” are^ passed by the bowel. In a mild case this lasts for a few 
diiys only, dufing which the dyspeptic symptoms may be less marked ; she 
is then restored to her usual feeble health till another attack comes on ; 
])Ut ii more severe cases the passage of membranes and the other symptoms 
continue for w®eks or months, and much bright blood, which has clearly 
come from low down in the bowel, may be seen. In fact, sometimes when 
the bowels are open nothing but blood and membranes are passed, as in 
a* patient I recently saw with Mr. F. K. Holman, who for weeks passed 
Wood and membranes and very little faecal matter. He had complete 
loathing of food, and although the passage of the n^embranes and blood 
stopped, by4he time this happened he was so weak that he seemed 
incapable of rallying, and gradually sank and died. At the autopsy the 
colon was found to be consideraldy dilated, and its walls thin and atrophied, 
showing here And there a few patches of congestion. Otherwise all the 
viscera were healthy. Also in another fatal ca*se I saw, although membranes 
were passed shortly before death, very few were found at the autopsy. 
These two fatal cases seem to show that the membranes are passed 
soon after they are Wmed. The membranes in the motion are often 
compressed into a tight ball alwit the size of a nutmeg; a;id when fsecal 
matter is passed.it is in Ihe form of a few snial , hai-d, scyl)alous m^^s 
™th mecea of i&embrahe between them; even if ordinary fseces do come 
aiay the first part of the hiotiou usually consists of membranes onl>, or 
of the thick, transparent, tenacious, ^‘""'"^‘^fo^XTices 

or three times a day T^ie for a couple of hours 

I have known a patient sit on th ^ motion consisting of 

suffering from agonising gripnig p* She often 

enough blood and mucus tb full a half-p ^ j ^^^fore defecation, 

used a morphia subcutaneous _ Jerity of the pain. A 

and twice she fainted in the The aMominal griping 

rectal exaiAnation have been opened, ai?d for a few 

pain IS usually le.ss after the fe . .. otherwise, unless the case 

hours the patient may feel a tnfle remissions. . Dr. 

be mild, fhe general r^rgehna cold, and sometimes had 

Goodhart’s patient complained o g patient under my own 

rigors ‘when the bowels were relieved. On^ 
observation passed a moderate amount of uno^c g 
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says that an excess of urates may be present, and that the subjects of 
this disease are liable to urticaria. If women, they often have amenorrhciu 
and pelvic troubles. AVith** these exceptions the functions o^ the body 
are ui^||udly normal. The cases vary very much in severity. One patient 
I see occasionally has .an attack, lasting abQut a w%ek, on the average once 
a year. In the intervals she has fair health. On the other hand, many 
patients pass these membranes for months, or even very many years; jiH» 
the while they are perfectly wretched from chronic dyspe})sia, they waste, 
become extremely anaemic, live in constant dread of defa3catfon, and spend 
all their money in travelling from health resort to health resort. 

Between the attacks the patient should in all respects lead as hSalthy 
a life as possible. She should take plenty of outdoor exercise of a kind 
to interest her and take her out of herself ; riding or playing golf is 
infinitely preferable to dull, solitary w'alks taken merely for the sake of 
the exercise. The diet should be ample ; most of these patients decliiro 
first one article of food and then another, until at last their dietary is so 
restricted that theyai;p not only underfed, but their digestive powers are over- 
taxed in some particular direction. An obviously indigestibl^ietary, such 
as one consisting largely of rich-made dishes, or an untVae preponderance of 
sweets, should, of course, be avoided ; but the patient should partake of 
any ordinary food that is put before her. It should be wtll cooked, and 
the meals should be made as tempting as possible to the slender appetite. 
Even if it be an effort, she must cat well. She should have her meals at 
regular times, and should go to bed early, and always have eight hours’ 
sleep. As these patients are always worse if tfiey are idle, she should 
have some occupation that will constantly employ her ‘mind. Purgatives 
should be avoided, for they are particularly liabffi to causo« indigestion, but 
the bowels should be kept open by going to the water-closet regularly gt ^ 
the same time every day, by healthy living, alid, if necessary, by a little 
abdominal massage before rising in the morning. No drug is known to 
be of certain benefit, but Da Costa found iron useful. My experience of 
it in one case was that it made matters worse by the indigestion and 
CDnstipation that it caused. A holiday and change of scene to some such 
bracing place as Switzerland or NorAvay, or a yachting cruise, is often 
of the greatest benefit. Indeed, these patients derive much benefit from 
such a holiday, even when they are not passing membranes. During 
the period in which they are passed, it is particularly important not to 
give purgatives by the mouth ; but, i£ the coiAtipation be extreme and 
the griping pain be very severe, considerable relief may be afforded by a 
rectal injection of a drachm of glycerine, or half a pint of warm oil or 
soap and water. For a severe case, rest in bed, morphia iftjected sub- 
cutaneously, *and the application of hot fomentations^ to the abdomon, 
may be necessary ; but opiatestshould not be prescribed unless they arc 
absolutely necessary ; for not only do they inl^rease the constipation, but 
sufferers from membranous colitis are just the sort bf people who may 
become addicted to an excessive use of these agents. In a fatat case, 
which I saw with Mr.^olman, injections of boracic acid, which arc 
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sU-oi*gly recommendod by Bnmner (7), were thrown high up the rectittn, 
the patient lymg on the left side with the thighs elevated ; but as this 
was tried «vhen the passage of membranes whs lessening, it is difficult to 
say how far it was beneficial. In other cases in which I tried these injec- 
tions they did no good, hnd Sipipson found no benefit from injections of 
salicylate of soda and tannic acid. The bowel was not opened because 
•the pa#age of the membranous stools ceased, and the autopsy did not 
reveal any thing* that operation could have removed. 

Probably future experience will show, when the patient has tried all 
othei means of relief without success, and when suffering is so great that 
life is a burden, that the best treatment is to open the colon on the right 
side, to allow tlje faeces to pass through the artificial anus for some months, 
and thus to give the diseased bowel complete rest. The artificial anus may 
then be closed. I believe the first published case in which this treatment 
was adopted was one sent to me by Dr. Walter Smith, which was brought 
before the Clinical Society in 1895 hy Mr. Golding-Bird and myself (21). 
The patient was much benefited by the operation, but unfortunately 
she died (p^gbably from the bursting of a pelvic abscess connected with 
old-standing pelvic »trouble) five weeks after closure of the wound. Dr. 
Simpson (42) has published a case in which colotomy was done for mem- 
branous colitis^ in 1894 by Mr. Keith, and to him I believe belongs the 
credit of having been the first to perform the*operation. The artificial anus 
was not closed for seven and a half months. Two years after, the patient 
was very well ; only once or twice had she passed any muco-membranoiis 
matter. In February *1896, I saw with Dr. A. K. Taylor of Acton a 
lady who had been unsuccessfully treated for five years, and whose life 
was a perfect .burden tb her. Right colotomy was f>erformed, the 
wound was left open iiAarly a year, and the patient improved immensely 
in all respects. Mayo Dobson (39) has done an inguinal colotomy, 
and left the artificial anus open five months for a case of proctitis, 
in which ulcers could be felt from the anus. The patient was much 
relieved, and after closing the artificial anus she continued to do well. 
He is inclined to attribute much benefit to his having frocjuently 
washed out the bowel from the artificial to the natural anus ; but 
although Mr. Golding-Bird and 1 did this we found that it brought 
away no membrane, so we discontinued it. EiXpcrience alone can show 
how long the artificial a'lus should remain open ; probably the time will 
vary in different cases, bAt to be Qii the safe side it should be measured 
by months. I would lay great stress on doing a right colotomy rather 
than a left, for by means of it we arc so much more likely to be well 

above the disease. _ . # • 

• Secondary membranous colitis. — This condition seklom gives rise to any 
symptoms during^ life. Patients affected with it hardly ever pass 
membranes by stool. As *a*yspeptic membranous colitis is rarely fatal, 
the phrase membranous colitis, as used in the dead-house, nearly always 

lefers lo the secondary form. . , 

i. Injury to the colon may be the cause of.^je disease, as in the case 
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of ‘a little boy admitted under Mr. Howse in 1891. A cab- wheel passed 
over his abdomen and he died in three (fays. The mucous membrane of 
the colon was found deeply^ injected, and had a thin layer of granular 
lymph on it ; and the muscular and serous coats were lacerated in several 
places. More often the injury is done by gome cBrrosive substance, as in 
the case of a woman who swallowed three ounces of dilute sulphwc acid. 
At the post-mortem it was found that a large portion of theltnucou^#* 
membrane of the stomach was detached, and the colon and the lower pa^t 
of the ileum were covered with false membrane. A womali who was ni 
Guy’s Hospital, nearly forty years ago, for a strangulated herni^ had 
taken much purgative medicine and had swallowed a quantity of auck- 
shot. The hernia was easily reduced, but she died, and the whole of the 
colon and the last three feet of the ileum were in a state of meml)ianous 
inflammation. Another woman swallowed a quantity of corrosive sub- 
limate, and the whole colon was found in a condition of membranous 
colitis. The mercury was probably absorbed high up in the alimentiirv 
tract and excreted ii^o the colon, which is certainly one channel of ex- 
cretion for this metal. The possibility of this is shown the cases 
which Virchow brought before the Berlin Medical Society (4C), in which 
severe membranous colitis was present as a result of mercurial poisoiiin^^ 
following inunction and intra vaginal injections of corrosive sublimate. 
Liebreich mentioned that he had produced the same condition in animals 
by subcutaneous injection. 

ii. The septic variety of secondary meftibranoiis colitis is so neglected 
in text -books that I will briefly (piote some* cases from the post- 
mortem records at Guy’s Hospital. 1893. — (u) A Moman, jet. G8, luid 
suffered three *or four days from a strangulatefl umbilical hernia of the 
transverse colon. Three or four inches of gangrenous gut were excise^ 

In the caecum and ascending colon there was extensive membranous colitis ; 
where the mucous membrane was not covered with a thick white pellicle 
it was reddened, {b) A woman, aged 30, was suddenly and prematurely 
confined on July 24th ; a dead feetus and a quantity of blood were found 
in the bed. She had severe fever and abdominal pains, and died August 
2nd. AVith the exception of the lower part of the descendi|ig colon and 
the sigmoid, the large intestine from the anus to the cajcum was covered 
with a greenish black membrane. The walls were thick and sodden. 
The kidneys weighed 17 ounces, and were in a s^ate of acute non-suppum- 
tive inflammation. 1892. — (c) In a woman, setJ 38, the following eveiits 

took place : premature labour, craniotomy, version, subsequent pyamiia, 
death in ten days. More than fifteen inches of colon near the sigmoid were 
covered with disseminated patches of membranous inflammatiofl^distributed 
upon healthy mucous membrane. The membrane w^s dark. Gerieiifll 
peritonitis and abscesses in liver and kidney were also present. (d)k 
man, ^ged 71, had gangrene of the foot; he (Bed from exhaustion seven 
* days after admission. In the rectum and again aboA^ the sigmoid were 
irregular patches of membranous colitis. The membranes were 
and leathery in appeai^e. {e) In a woman, aged 27, a suppurating 
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ovawan cyst ruptured into the peritoneum ; she died in five days : th^re 
were patches of membranous exudation in the caecum only. (/) A woman, 
aged 61, ^as admitted on February 2rid fbr pyuria and cystitis. On 
February 6th diarrhoea and haematuria set in, and she died exhausted 
on the 14th. Just within the^ anus and extending for three inches up in 
the rectum was a large area of brownish-gray coagidation necrosis, together 
> Vith congestion and submucous hsemorrhages as high as the splenic flexure. 
IJie whole thickness of the bladder was necrosed and there were abscesses 
in the kidneys. 1891. — (^) A man, aged 39, first tiikcn ill on March 

•26th, was admitted on April 2nd for cellulitis of the neck ; this was 
incisAl and much foul pus escaped. Death, April 9th. At the autopsy 
necrosis of thyroid cartilage, probably due to acute suppurative peri- 
chondritis, was found. In the ascending colon the mucous membrane 
was reddened, and there were several whitish exudation patches with a 
red border. 

It is curious to note that this batch of cases of septic membranous 
colitis occurred in the post-mortem room at Ouy’s^ Hospital during the 
three years J 891, 1892, and 1893. Looking back for many previous 
years I do not find*any other cases. We have already seen that in 
there was a batch of cases of septic non-membranous colitis. Dr. Goodhart 
has pointed oiA how in some periods pyaemia is frequently associated with 
malignant endocarditis ; and it appears also'that at times it is liable to be 
associated with colitis either of the simple or membranous variety. It 
is not common in either case to meet with diarrhiea or other symptoms 
which point to implicalion of the colon ; nor is it usual to find a general 
pyiemia, for in none of the membranous and in one only of the simple 
thero,p«s in the joints. In three of the sevfcn membranous 
(^ses the kidneys were ^fleeted— two had abscesses, and o"™ j" 
of iion-suppurative inflamn^rltion ; an intere^ing pom as on , 

cases had a peculiar condition of kidney. Five of the sev^ 
and four of the five simple cases were m women; orthiS 

are to be explained by the liability of women ° 

their pelvic organs. In the report of o'’® ® ® ® ^*^nhoiit the same time. 

there were other cases of septicaemia in ^ pntion and there may 

mi 1 • Vinrl a distiiict Imc of demarcation, anti tneie may 

The membrane usually had a distmct ^ membrane. 

be several membranous areas separ y ongiderablo amount of 

Some of these cases appear to indicate that a consiaerao 

membrane may form in sfeven or eight , colitis may be met 

iii. Wilks and Moxon mention that or ulcerathe forms 

with in Bright’s disease ; so the simple, membranous, oi uicera 

of the colon was acutely inflamed and had on iy«any pa ^ ^ 
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tion necrosis. The inflamed area was sharply limited at one end by the 
ileo-C8Bcal valve, but the limitation at the bther end was indistinct. There 
was also membranous inflamiiation of the lower end of the cjesophagus, and 
the stomach was much reddened. 

vi. Membranous colitis may be associated \^ith cancer. It is veiy 
rare, but this year a woman died under the care of Dr. Py e-Smith who 
during life had passed much membrane. At the autopsy an annukf 
stricture at the upper part of the sigmoid was found with a few shrejs 
of adherent membrane. ^ 

Many authors describe diphtheritic colitis, but, as we cannot accept any 
membrane as genuinely diphtheritic until the Klebs-Loffler bacilliTs has 
been demonstrated in it, the existence of diphtheritic colitis^is at present an 
open question. It is stated that membranous colitis may be found in 
persons dying from various other specific fevers, or tubercle. Fat necrosis 
of the peritoneum has been seen in cases of membranous colitis. It fs 
uncertain whether the bacillus coli communis has anything to do with 
the production of th^ disease. 

III. Ulcerative colitis. — The colon is frequently ulcerat^ as a result 
of typhoid fever, dysentery, tuberculosis, or malignant, disease ; but from 
time to time we meet with cases in which this part of the lx)wel is ex- 
tensively ulcerated quite apart from any of these diseases? Observation 
at the bedside has shown that\iearly all patients in whom this independent 
ulceration is found after death have, during life, preserited such a group- 
ing of symptoms as to enable us to predict that the colon will be found 
ulcerated. To this disease, with its characteristic symptoms and charac- 
teristic morbid anatomy, the name simple ulcerati\»e colitis, or more 
shortly ulcerafive colitis, is applied. It is cf bad name, because the 
colon is ulcerated in other diseases ; but it is so gfinerally used that mu^i 
confusion would be caused by an alteration of*it at present. 

Etiology. — The cause of this disease is unknown ; but some day it niny 
be found to be due to a micro-organism acting locally on the colon ; and, 
possibly, different varieties of it are caused by different but closely 
allied micro-organisms. Neither occupfition, place of residence, nor any 
previous illnesses, except Bright’s disease, have, so far ^s we know, 
any relationship to it, but one of my patients said she had ahvays 
been liable to dian-hoea since an attack of typhoid fever two years before. 
Statistics would seem at first sight to shov» that it has been more 
commonly met with of late years than ^formerly* but this is probably due 
to the fact that we have only recently learnt to recognise it. 

Age and Sex. — The average age of eleven cases, of which I published 
an account (50), was 40 years. The youngest was 17, the eldest 59. lu 
1893 (Guy^s* Hos^M Gazette) my house physician, Dr. F. 'J. Colmaii, 
collected 17 additional cases, ^nd found the youngest was 21, and the 
eldest 54. Ulcerative colitis, therefore, is prfllfebly not a disef^,pe of child- 
hood, *nor of old age; and this conclusion is supported by Dr. Tooth’sjecent 
paper. If we may judge from the cases we have had at Guy’s, it is uo 
appreciably commoner ii^ne sex than in the other ; for out of 28 cases 
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1 3 ere women and 1 5 were mjii : but more female than male cases hilve 
been shown at the Pathological Society. 

Symptoms , — It is nearly always the state the bowels which seriously 

directs a patient’s attention to his illness, and the first symptom which 
he remembers is usually abdominal pain, generally griping, sometimes 
^ ery sharp and severe, and often sudden in its .onset j in one case the 
•'patient shrieked under it. Soon it disappears only to reappeiir later ; 
the diiration of* these painful attacks varies from a few minutes to many 
hours, and tffeir alternate appearance and disappearance is very charac- 
teristic. The pain is always referred to the front of the abdomen > but 
its exact position varies in different cases, and also in different attacks 
in the same |uitient. Occasionally there is also pain in the back and 
loins ; and once I have known a patient complain of such severe pain in 
the front and aides of the chest that she was incorrectly thought to have 
pleurisy as well as ulcerative colitis. In acute cases the first attack may 
be excruciatingly severe ; but often it does not cause much suffering, the 
intensity of the pain increases, however, in each succeeding attack. In the 
interval beti^N^en the attacks the patient is usually quite free, or he may 
complain of a dull pain in the abdomen. It should be mentioned that 
the pain bears no relationship to the ingestion of food, but is commonly 
worse when tAe bowels arc open. The patient lies quiet on his back 
during an attack ; but if perforation has occurred the legs may lie drawn 
up. The mere presence of ulcers is insufficient to explain the pain, for 
it is commonly absent in typhoid fever; it is pro a ) > ( ue o some 
peculiarly irriLting ingredient of the contents of the "'testn.es jhich 
stimulates the ne.Vcs exposed on the floor of the ® 

up irregular pcwstaltic contractions. In the majority of c.ases there is 

11 ahdominaulderneks ; when this is present it is rarely nitense, and 
most often it is especially Aiarkcd over some j^rt "f the colj. 

The presence of severe diarrhoea— sometimes interrupted shoit 
periods of constipation-is almost of sy";P“c 

the pain ; it is often the first symptom no icc< , ■ • ^ freniicncy 

toms are never absent throughout the v " ® ® ’ 2 and 11 or 

with which Ahe bowels are J„c*"of Dr. Sharke/s patients 

12 times in the twenty-four horns twenty-four hours. A 

the bowels were open from 10 to Hosoital had his 

man aged 22, whcT died ^f u days 

bowels open the following number Although 

before he died, 6, 5, 2, 6, 7, i, , ' ’ ’ ’ ^’bfjominal pain, there is 

the act of defsecation is often accomj ,iZ,.,.terv • nor have I heard 

rarely the ijUense tenesmus characteristic « J ^ 


rarely the ijUense -‘^tant desire to* go to stool 

of* a patient compjaining of that aim ...^ack If the case is mild 

which is so frequent in a . j„|t the evacuations are qearly 

an occasional solid motion may be p j nmmistenev vaiying between 

nlways fluid, dark, ^oul-smeUin| and of ^ they 

that 01 slime and water. So tar , , indeed, they are so 

never resemble ordinary dysenteric or choleraic sfqo , 
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uidike them that probably the distinction is of considerable diagnosti 
value. Blood is very commonly present, especially after a period of coi 
stipation, sometimes as butf a trace, sometimes in large quantities; ii 
the latter case the presence of much clot — when a patient describes th 
motion as being like red-curiant jelly — fojmis an exception to the state 
ment that the motions ,are fluid ; but usually the blood is liquid, and i 
then bright red, showing that the bleeding has been recent. Commonl 
it is passed with the motion, although not intimately mixfed with it ; agi 
if the latter contain any solid particles small clots of blood Vill adhere t( 
them. Occasionally it distinctly follows the motion, and rarely it pre 
cedes it. These differences probably depend upon the anatomical reiatioi 
of the bleeding ulcer to the motion which is evacuated. rThc clots nun 
be flat and smooth on one surface and shreddy on the other, suggcstint 
that they have been recently detOiChed from the floor of an ulcer. In k 
few instances the patient was unaware that he was ill until he detectei 
blood in his motions. 

Although after constipation a motion consisting of little but solid 
faeces may be passed, yet when diarrhaui is present ver^ little ficcal 
matter is seen in the evacuations, and what there ic consists of a fcM 
small lumps scattered about in the fluid. In some cases a little mucus 
has been observed, l)Ut it is never present in large quantifies, nor in the 
form of little transparent jlellets, as in cases of follicular ulceration. 
Often shreddy masses looking very like sloughs are seen : they vary 
much in colour and size ; under the micrdscope they are generally struc- 
tureless, although occasionally leucocytes may be noticed, and there may 
be indications of epithelial cells; probably their ^ructure has been 
destroyed by ibe action of the contents of the iSlr^e inte^^ino. In one or 
two cases a little pus is said to have been present in the evacuations, bgt 
this is cei-ttiinly exceptional ; enough pus to b5 easily recognisable is nc\ei‘ 
seen. In one case, in Guy’s Hospital, the amcelja coli was found. Soon 
the other symptoms about to be described are superadded to the pain 
and diarrhoea. 

The most frecjuent of these, and one of the earliest, is vomiting. 
Often when piitients are admitted into hospital they say they have 
vomited incessantly, or have brought up everything they have taken; 
but usually under rest in bed and careful dietary the vomiting becomes 
much less. Sometimes it is an unimportant# feature in a case; some 
patients indeed never suffer from iX. I hftve known the vomit to 
contain blood in a case in which the ulceration was confined to the large 
intestine ; the blood came, no doubt, from the rupture of some small 
vessel in the stomach, throat, or gullet ; a matter of no •surprise, as 
these patients frequently have granular kidneys. Nejther the vomiting? 
the constipation, nor the diarrhoea stand in any proportion to the area 0 
ulceration, but, like the pain, are to be regarrfefl as due to the irritation 0 
nerves exposed on the floor of the ulcer. The loss of flfiid by vomitirig an 
diarrhoea is probably the cause of the thirst, which may be a ^eat trouJ e* 
Nausea may be compla^j^d of, either without vomiting or in association 
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with* It. The tongue is U8ua% covered with a dirty white fur: Hut 
as the disease progresses it becomes red and dry with a brown fur. If 
he be serfuusly ill the patient has the drawii face characteristic of abdo- 
minal disuse, and occyisionally there is considerable sweating. The 
alidornen is commonly distended, and the peristaltic movements of the 
^(^intestine may be visible. A rectal examination should never be omitted, 
because, as^ in a patient I saw recently, it is sometimes possible to feel 
the ulceratioq^ in one case, which occurred before ulcerative colitis was 
a recognised malady, the surgeon, feeling an ulcer, concluded that the 
patient had malignant disease of the rectum or sigmoid flexure, and 
performed left lumbar colotomy. At the post-mortem examination on 
a patient und^r my care in 1893, one large and several small ulcers, 
of sufficient age for one of them to have extended through the internal 
^hincter into the perirectal connective tissue, were found just inside the 
anus. During life the diagnosis of ulcerative colitis was obvious, but I 
had examined the patient’s rectum three weeks lief ore death, when the 
whole of the mucous membrane which could be reached by the finger was 
found intact»% The ulcerative process may, therefore, extend rapidly. 

The general s^^mptoms are such as would naturally be expected. 
The patient gradually becomes wasted, amTmic, and excessively weak, so 
that he lies in bed looking bloodless, sallow and extremely ill. No 
doubt these symptoms are due, to a considcralde extent if not entirely, 
to the diarrhcea and loss of blood. The pulse is feeble, and haemic mur- 
murs may be heard. Irregular pyrexia is often present, the temperature 
ranging between 100'' and 102° ; but towards the end of the illness, if the 
patient be very collapsed and exhausted, it may be sujinornial. The 
highest temperVi^ii'6 I ^have seen was in a girl who was in the Hospital 
fiiom October 24 till her death on November 12; her temperature was 
always between 102° and ibS", often over 103°, and twice it reached 104 . 
A girl in the Hospital in 1890, under Dr. Goodhart, had a temperature 
Avhich ranged between 102° and 101°; and Dr. Sharkey gives a case in 
which 104*6° wfis attained. Towards the end of the patients life there 


may be muttering delirium and other symptoms of the typhoid sUite. 
The cause ofideath is usually exhaustion, and in some cases it is distinctly 
accelerated by haemorrhage. Occasionally pcrforfition of the flooi of an 
ulcer with consequent peritonitis is responsible for the result ; and in one 
patient no perforation dbuld be found although acute peritonitis was 
present : as the intestinal’ inflammation was very severe, it appeared prob- 
able that the peritonitis was due to direct extension of the inflammatory 
process through the walls of the gut. It is noteworthy that although, as 
will be sh 9 wn directly, ulcerative colitis is frequently associated with 
gfhnular kidneys, sufferers from it do not often show o uriemia. 

Prog/iosi 5 .--Although patients who coAe into the Hospital, and who 
are thought to be suffering from ulcerative colitis, arc occasionaHy dis- 
charged cured, still'^the prognosis is very grave— so grave, indeed, that it 
is quite likely that most of these patients were 
tive colitis at all ; this diagnosis has sometinv^^ een con y 
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wBen post-mortem examination has showij the bowel to be only reddened. 
On the other hand, even fatal cases occasionally show an attempt at 
repair of the ulcerated surface. Therefore, all we can say is, ^hat while 
certainly the mortality is very high it is not yet ^proved that the disease 
cannot end in recovery. The shortest case J know was in a man who died 
collapsed soon after admission to the Hospital. He said that three days 
previously he had been suddenly taken with severe diarrha3a and abdoniinaf 
pain. In the colon were several large acute ulcers. At^first sight qt 
might be thought that the acuteness of this case was due to the fact that 
there were also eight or ten similar ulcers in the small intestine from the 
duodenum downwards ; but another case, in which ulcers were found high 
up in the small intestine, does not support this view.* Occasionallv 
patients state that they have been liable to diarrhoea for a long time — in 
one case as long as two years — but this is quite exceptional ; the patie^f 
is usually dead within eight weeks from the commencement of the illness. 
The symptoms which especially indicate a speedy termination are great 
tvmpanites, much lose of blood, very profuse diarrhcea, and occasionally a 
high temperature. e* 

Diag}iosis. — Although, no doubt, confusion might ifidse between ulcera- 
tive colitis and dysentery, in practice they are not often confounded, for 
both diseases are rare in England. 1 have already said that the 
violent tenesmus, the burning pain at the anus, the constiint desire to go 
to stool, and the scanty meat-washing evacuations which are characteristic 
of dysentery help to separate it from ulcerative cjlitis. Then, too, there 
is the lack of a history of residence abroad and of dysentery contracted 
there. If it be ultimately established that dysentery is* due to a particular 
variety of ama*ba, the presence of this in the motions t||ay help in dia- 
gnosis but it is quite possible that as the morbid anatomy of ulcerative 
colitis is much the same as that of dysentery, the former disease may 
be due to another variety of amteba. It is highly probable that a point of 
practical distinction between the two diseases may be that ulcerative colitis 
is hardly ever as acute as an acute case of dysentery ; while on the other 
hand it is never so chronic as are most of the cases of chronic dyseiitciy 
that we see in England. • 

In actual practice the difficulty of diagnosis is usually to separate 
ulcerative colitis from malignant disease of the large intestine, from in- 
testinal obstruction, and from some form of priAary anaemia. The difter- 
ential diagnosis from the first of these will readily occur to the reader. 
A mistiike is usually due rather to faulty examination of the patient than 
any real difficulty. Fortunately the form of intestinal obstruction most 
likely to be yiistaken for ulcerative colitis is intussusception, V^ich, how- 
ever, is very rare at the age at Avhich ulcerative colitis is laiost common : 
the importance of diagnosis is great that wl^enever a patient comes befoi 
us wijh what we consider to be either intestinal obstruction or ulccnative 
colitis we must never forget the possibility of error. • I have knojvn the 
severity of the anaemia in a case of ulcerative colitis suggest some 
blood condition, but aft^a few days of careful observation the difficult} 
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cleaftd up. I have never h^fd of typhoid fever simulating ulceratJve 
colitis; but one patient, who also had severe bronchitis, was at first thought 
to be suffering from tuberculosis ; the pulmoftary signs, however, remained 
sUtionary, and a correct diagnosis was soon formed. Once I saw ulcera- 
tive colitis overlooked in a patient who had a large abscess in his liver ; 
the diarrhoea from which he suffered was supposed to be due to the leak- 
age of the abscess into the intestine. However, he was moribund when 
seen. It is worth while to repeat that as the ulceration often extends 
low down in the rectum, a rectal examination should never be omitted ; 
if n^essary, an anaesthetic should be given and a speculum used. It 
may be well also to warn the physician against a diagnosis of syphilis in 
such a case ; i* syphilis the anus is always implicated. 

Mmhid anatomy, — Any part of the large intestines may be affected, 
j^nd generally the ulceration has no special distribution ; but in one case 
it is said to have been most marked along the mesenteric attfichment of 
the bowel : in another it appeared to follow the longitudinal muscular 
Irnnds. A typical case of my own, in addition ♦to ulceration of the 
colon, showed ulcers in the vermiform appendix. In an extreme case the 
muscular coat is Exposed, the floor of the ulcers can be distinctly seen 
to consist of the bundles of muscular fil)rcs, and the ulceration is 
so extensive that only islets of mucous membrane are left here and 
there : often these are considerably swollen, and conseciuently they look 
taller than they otherwise would do ; and frequently they are more or less 
stalked because of the ^ulceration which undermines them. The result of 
this is that a careless observer takes the islets of mucous membrane 


for polypoid groxVths, and the exposed muscular coat for the natural 
level of the col^n. The colon may be much dilated, and where it is not 
ulcerated the muscular wall is sometimes hypertrojihied. The peritoneal 
surface over the ulcer is usually normal ; but it may be much congested, 
and if the floor of the ulcer is sloughing there may be a little local 
peritonitis around it. The vessels of the mucous membrane are dilated, 
and sometimes the membrane is black, as though from long-standing 
congestion. The number of ulcers varies from one or two to several 
dozens ; but^ while ulcers of recent date are often more or less circular, 
and vary in size from a pea to a five-shilling piece, by the time death 
occurs their shape is usually very irregular ; and occasionally , like all 
chronic intestinal ulcerS* they show a tendency to become transverse. 
When numerous they run one imto the other, and produce a series of 
ulcerated surfaces so irregular in shape, that the cornparisoii made by 
mm. Bertrand and Fontan to the irregular pieces of a child s geographical 
puzzle is v^ry apt. Generally at the time of the autopsy no sloughs are 
to be seen; but 4n a few cases one or two ulcers have shown a raggwi 
surface, indicating that a slough has beei* recent^ detached, and if the 
patient has died early in ’tL disease they may be seen adherent to the 
ulcer^ It is extrlmely rare to see any attempt at repair » 
account of the post-mortem examination statos t a in o 8 

small intestine there were several pigmented spirts of old ulcers, but, so 
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faifas I know, there is never any evidence of constriction of the b(fwel. 
Sometimes the ulceration extends right through the muscular and serous 
coats, and perforation results'; this may happen in any part of the cjccnm, 
colon, or rectum. In one case the floors of the ulcers were so thin that 
they bulged, forming little pouches. Rarely, as in cases recorded by Dr. 
Ormerod and Dr. Lazinus Barlow, the perforations arc very n\mierous. 
These numerous perforations, which are also seen in some cases of typhoid' 
fever, are difficult to explain ; for as the patients, if we ma}^ jndge by their 
symptoms, do not long survive the first perforation, there seems hardly 
time for the others to appear. Perhaps the explanation lies in the fact 
that the peritonitis set up by the first perforation so softens the floor of 
other idcers that they rapidly give way. All the ulcers# may be in an 
advanced condition, but if the patient die early in the course of the 
disease the mucous membrane of the colon is found to show a highl;^ 
vascular, soft, red surface covered with many recent ulcers. I have 
recently seen a case in which the whole colon was in this state ; there 
must have been more, than a hundred superficial ulcers varying in size 
from a split pea to a threepenny piece. When the disease i^n this early 
stage the wall of the bowel is so softened that it is sonfetimes described as 
rotten. It may be possible in the same case to see all gradations between 
the early and late stages of the process ; and even when the ulcers are of 
a considerable size and depth they may be still surrounded by a very 
red halo of congestion. The disease seems, thei efore, to go through just 
the same stages as an ulcerative process in other jmrts of the body. There 
is never any satisfactory naked eye or histological evidence that the 
process began by ulceration of the solitary follicles, Al though in a few 
specimens the 'follicles may be seen to be ulcerated, ft^jd in one case 
many of them contained a bead of pus ; so unimportant, however, is 
follicular ulceration in ulcerative colitis that fc was seen in none of the 
eleven cases I published in 1888 (50). The difference between the two 
conditions Avill be given more fully when we come to speak of folliciilai" 
ulceration. The mesenteric vessels are never mentioned as thrombosed ; 
and the account of the post-mortem examination rarely states that the ‘ 
mesenteric glands are enlarged. It is clear from this description that it 
is often quite impossible to tell from looking at the bowel whether the 
patient died of dysentery or ulcerative colitis ; but I have already pointed 
out the many clinical reasons for separating the ^.wo diseases. 

In some cases the small intestine. is affected as well as the colon, 
but this is rare, and the process is much more severe and apparently of 
longer standing in the colon. In one case there was also a small ulcer m 
the stomach. 

The liver *18 often fatty. 

Histologically the process is one of acute inflammation. When 
patient dies early in the disease the hyperimia is, as just mentiened, 

' sufficiently marked to cause considerable redness of the Inucous membrane, 
which becomes soft and swollen, and may contain small hsemorrnagcs. 

In the next stage there JfK a considerable accumulation of small cells m 
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the ^ubmucous layer. This severe inflammation leads to necrosis* of 
portions of the mucous membrane, Avhich is got rid of either as small 
particles <fr as sloughs. In this way ulcers of*various depths are produced, 
leaving the swollen islets of mucous and submucous membrane. Com- 
monly the muscular coat is » not much affected, but some increase of 
^ leucocytes 'hriay be seen in it. Frecpiently the only change in Jjiebcrkuhn’s 
' crypts is that the epithelium is cloudy and swollen ; where there is 
iiiccration they are cut off flush with the ulcer, unless it be so deep that 
they arc destroyed. Occasionally the upper part of the follicle gets 
blocl^d, with the result that the lower part of the gland is much distended. 

Associated diseases . — About half the patients who die of ulcerative 
colitis show n» disease in any organs of the body except the intestines, 
and, if perforation has taken place, the peritoneum. The coincident 
diseases that in any way suggest a special association are Bright’s disease, 
gout, and suppuration of the liver. The association of chronic interstitial 
nephi'itis with ulceration of the colon has long been known. Case 
of Bright’s “Tabular View of the Morbid Appearances occurring in 100 
Cases in collection with Albuminous Urine” (5) is that of a woman 
aged 40, in whom ’•the kidneys were “ hard, rough, and lobulated,” and 
the large intestine was “ ulcerated throughout.^’ Mr. II. B. Kobinson has 
recently recorcled a case in the Patlmlogical Societf/s Tuinsadions which 
shows the relationship very well, and anotAer has been described by Dr. 
Biinnatyne (3). Among the twenty -three cases of which I have notes of the 
condition of the kidney^ chronAe interstitial nephritis was present in six, 
and in at least four of these the renal change was advanced. One of the 
six patients was alsb suffering from lead poisoning, and two of the seventeen 
whose kidneys Jj^re healtliy had urate of soda in their joints. 

• The association of*abscesses in the liver with ulcerative colitis is 


rare, and requires a little* consideration. It is well known that small 
multiple pysemic abscesses, accompanied by rigors and the usual symptoms 
of pyaemia, may occur when there is any source of infection in the 
periphery of the portal vein — such as an ulcer of the stomach or 
intestines, an anal fistula, an operation for piles, ulceration of the gall- 
bladder, abscess in the spleen, disease of the pancreas, appendicitis, or 
disease of the female pelvic viscera. But when we consider how common 
many of these conditions are, it is remarkable that portal pyiemia is so 
rare. In thirty consecutive cases of ulcerative colitis, which have either 
been under my care or of which 1 have read the description of the 
autopsy, pysemic abscesses of the liver were only found once. 

There is very strong evidence that some forms at e<i8 o ) sen eiy 
are due to.*an amoeba, and that this microbe can be taken up by the 
pwul vein and pjoduce in the liver the large solitary tropical abscess 
which is so well known [vide art. “ Ammkc Abscess of Liver vol. .] 
This usually occurs in U’ose who have dysenteric ulceration of the 
intestine, and m&f oceasionally ^ associated 
hepatic abscesses due to the intestinal ulceration , or i i^y 
out any dysenteric ulceration; and as m thes§ cases the amoeba has 
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beftn found in the pus of the hepatic abscesses it appears that this micfobe 
like the scolices of the t»nia echinococcus, can without any intestinal 
ulcemtion gain access to thfe radicles of the portal vein, and; without 
causing any intestinal ulceration, set up a suppurating cyst. We may note 
in passing, the curious fact that although .the amoeba and scolices must 
swarm in the intestine jthe abscesses they set up in the liver' are single. 
These facts have a parallel in ulcerative colitis. Instances of large ^ 
abscesses of the liver in association with ulcerative colitis have bean 
recorded by Fagge (18) and Dickinson (11), and the recent records of 
post-mortem examinations at Guy’s Hospital contain another instancy inu 
woman aged 30. Tw’o years ago I had under my care a case of ulcerative 
colitis, in which the sequence of events w'as difficult to interpret ; but it 
was very probable that the patient, like the cases of dysentery just men- 
tioned, had both the large solitary form and the multiple pyaemic varietj 
of abscess in his liver (o3). Lastly, it may be that those cases of solitary 
abscess of the liver occasionally found in persons who have never been 
abroad, and who havp received no injury, are due to the fact that the 
micro-organism of ulcerative colitis has, like the amoeba dysentery, 
reached the liver without causing any intestinal ulcerfHion. 

Treatment . — Unfortunately this avails but little. The patient must 
remain in bed and be kept warm. If the pain be very severe hot 
abdominal fomentations are comforting. The diet should consist of milk, 
custard, jellv, blancmange, and such like articles of food ; vegetaldes and 
fruits should be avoided, and beef tea will |brobablv increase the diarrluea 
Three or foiu* ounces of brandy eveiy twenty-four hours are generally useful 
Bearing in mind the abdominal pain, and that the 'diarrhoea is often 
excessive, opium is probably the best drug to prescribe. *^n a severe ease 
the patient should be kept well under its influence ; it matters littk 
what preparation is given. As a rule a glain evciy four hours may 
be ordered to begin with, and if this docs not suffice the dose may he 
gradually increased ; sometimes a starch and opium enema is moi e 
efficacious in checking the diarrho'a than opium by the mouth. Of 
course, if the pitient be suffering from interstitial nci)hritis it will • 
be necessary to use great caution in prescribing opium ; ,in any case 
it is doubtful whether it is w’i.se to push it to such an extent as to 
cause actual constipation. Half or three-quarters of a pint of a saturated 
solution of boracic acid at about 100'’ F. may frwice a day be let to run 
slowly into the bowel through a lon^ rectal tube introduced as fai- as 
possible, while the hips are well raised. Considering, how^ever, the 
extremely intractable nature of the disease, I am disposed to think that 
it may be justifiable, in some cases, to make an artificial anu^ just al)Ove 
the caecum, to let the faeces be discharged through it, apd then to syringe 
the* whole of the large intestiife from the artiflcial anus to the natural 
anus with boiacic solution twice a day. Iffie artificial anu« coidd be 
closed later as in membranous colitis. •' ,, 

To relieve the vomiting a drop of tincture of iodine in half an ounc(* o 
water, or three drops dilute hydrocyanic acid in an ounce of an efler- 
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vesctng mixture, may be given every hour. If these fail, trial may he niAde 
of ten grains of each of bicarbonate of sodium and carbonate of bismuth 
suspended in an ounce of water Avith sufficient mucilage. If the rectal 
htemorrhage is dangerous, an ounce liquor ferri perchloridi diluted with 
three ounces of water should luj injected per rectum as far up the colon as 
possible. ^ 

IV. Follicular ulceration. — This condition is far more common in the 
large intestin^ tlian in the small. It begins with an accumulation of small 
round cells in the solitary follicles, Avhich therefore swell. Soon the 
epithelial covering dies and ruptures, and then there follows disintegra- 
tion of the follicles, the result being many small round ulcers, beginning 
as a minute degression in the centre of the follicle, and having sharply 
cut edges, perhaps a little overhanging, but never bevelled. These ulcers 
(Jo not extend deeply, although they may extend laterally a little beyond 
the follicle j for the process of disintegration usually advances a little way 
in the submucous coat round the follicle, and the ulcer then becomes 


somewhat flask- shaped. In a well-marked exam^fle the gut is quite 
honeycomb^i by these circular ulcers, Avhich vary in size from a hemp seed 
to a large pea. I liave not met Avith any casej’n which there was cicatri- 
sation ; in fact, none of the cases in our aiitopsical reports is mentioned as 
healing; nor is perforation ever recorded, the floor of the ulcer being 
ahvays the mTiscular coat. Occasionally ivlcers are described as running 
together to form an irregular ulcerated surface, but this is not common. 
The mucous membrane^ betAveSn them is not usUfilly affected, except that 
in their immediate vicinity there is a considerable collection of small cells. 
Sometimes at the {oost-mortem examination a bead of pus will be found in 
some solitary fi^icles, an^ if the patient had lived this minute abscess 
would have burst, and a follicular ulcer Avould have resulted ; but it is by 
no means certain that all follicular ulcers are preceded by suppuration. 

The patients in Avhoni follicular ulceration is found have always died 
of some other disease, often of the gastro-intestinal tract ; thus I find th<it 
of ten adults one had dysentery, one cancer of the rectum, one membranous 
colitis, one typhoid fever, and one a femoral hernia. Of the other ve, 
three were t-Jie 'subjects of tubercle, but none of them happened to have 
tul)ercular ulceration of the intestine ; one died of multiple sarcoma, and 
the fifth of a retro-peritoneal malignant growth. Ten instiinces are too 
tew for the deduction of •averages ; but in order that they may be added 
to future cases I may stiite that (rf the ten adults seven Avere ma es , an 
that the ages varied from 17 to 54. Follicular nlccratioi. of the colon 
occurs about once in every 500 post-mortems made at Guy s liospiUl It 
IS never dijfgnosed during life, for the symptoms of the fatal 
overshadow anv tjiat might be attributed to the ulcera , • j* 

it is seen in the small intestine, and th«re it does not differ from the 
ulcei^tion.as it occurs in tVe colon. Follicular ulcers ^ ^ 

cases pf ulcerative 'colitis ; when they are present ^^^litis 

as a complication, for there is no reason to believe that ulcerative colitis 

begins particularly in the follicles. 
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^ Inflammation of the solitary lymph n^lules of the colon, going to 
follicular ulceration, is proportionately more frequent in children than m 
adults. Thus Holt met with follicular ulcers in the intestine !ii twenty 
out of seventy fatal cases of infantile non-tubercular diarrhoea. They 
were never seen in cases that had lasted kss than a week, and the pio- 
portion of follicular ulceration was highest in those cases which ‘had lasted 
more than ten weeks. He found that cases with considerable follicular 
ulceration ran a slower course than other varieties of diarrhoea, and tbft 
marked pyrexia and blood in the stools were exceptional. In two of the 
twenty cases the ulcers were in the small intestine only ; in fifteen, ^ the 
colon only \ and in three, in the colon and small intestine. When in the 
small intestine they were always near the ca?cum. The commonest seat 
for the ulcers was the descending colon and sigmoid, and in this region 
they were most numerous, largest, and deepest. In children as in adult^ 
it is very rare to find any evidence of healing in follicular ulcers. Softening 
in the centre of a follicle often occurs as an early post-mortem change in 
the intestines of children ; a depression forms, and the condition may l)e 
mistaken for early follicular ulceration. 

It is common in persons dying of various diseased, especially in the 
colon, to find the follicles enlarged, swollen, and prominent without any 
ulceration. I have noticed that they are especially well marked in fatal 
cases of exophthalmic goitre. 

In children the solitary follicles of the intestine in the normal state 
are hardly visible to the naked eye ; but in tly^ large intestine they 
are often seen projecting above the surface ; and they may have a 
black dot in t^eir centre, when the intestine presents the well-known 
shaven beard appearance. This is especially coijimon ^ children who 
have died of diarrhfjea. • 

V. Vascular ulceration. — This is clearly of two kinds, venous and 
arterial. 

With regard to the venous, I cannot do better than (juote from Wilks 
and Moxon, who say : “ Ulceration of the large intestine is one of the 
most common post-mortem appearances we meet Avith ; in persons long ill * 
Avith various visceral complaints Ave often find large ulcers in ^rious parts 
of the large boAvel, but more especially in the caicum, ascending colon, 
and sigmoid flexure. These are mostly of a chronic character Avith raised 
indurated edges ; some spreading, Avhile others ar^ healing. They probably 
have the same pathology as many ulcers on tfee leg connected Avith a 
retardation of the venous circulation. These ulcers have their length in 
the direction of the transverse course of the bowel, passing around its 
circumference^ In cases of phthisis and tubercular disease** it is not 
uncommon to find such ulcers, and not apparently having a tuberculoifs 
character.” • ^ 

A.% the circulation through the portal vein is probably •som^hat 
impaired in cases of cirrhosis of the liver, it is not surprfbing to find Ajpnons 
ulcers of the colon in association with this disease. An instance occurred to 
me last year, in a man a^o had died of cirrhosis of the liver, and in Avhoni 
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an ii-lcer was found m the coloii^3 feet 6 inches above the sigmoid flexftre. 
1 find that at Guy s Hospital these venous ulcers, showing no trace of growth 
or tuberde, are also found chiefly in person! who have died of phthisis or 
malignant disease. Throml)osis of the mesenteric veins affects the small 
intestine as well as the larger hut in either it will cause much reddish 
lu idity aAd swelling of the mucous mcmlirang. This mav go on to 
ulceration. 

, There are St least three varieties of ulceration of the colon produced 
through the arterial system. 

The mesenteric vessels may be blocked liy emboli, and thus ulceration 
may complicate malignant endocarditis. In a well-marked case the 
embolism leads to gangrene of the bowel, haemorrhage into its swollen 
coats, and dilatation of the veins ; and the ulceration which follows may 
lead to perforation. Although peritonitis usually supervenes even if no 
perforation has taken place, I was once much struck with the fact that 
while the interior of the bowel was gangrenous there was no local 
peritonitis. The main symptoms are intense abdominal pain and tender- 
ness, and, i^the patient live long enough, there may be tympanites and 
foul stools containing blood ; but it is remarkable that severe results of 
obstruction of the mesenteric vessels may be found post-mortem, although 
no symptoms*have been present during life. This variety of ulceration 
has been produced by artificial embolism. 

In the second variety ulceration of the colon may be caused by 
thrombosis of the mesentericf artery or of one of its branches The 
following are good instances of this ; the first was a remarkable case under 
Mr. Howse (29) :-*-The patient, a woman aged 49, had gangrene of one of 
her legs. At th^post-mo Aem examination the corresponding femoral artery, 
tjhe aorta, and the superior mesenteric artery were thrombosed. There 
Avas peritonitis, a communftation between the small intestine and ascending 
colon, and another between Xhe small intestine and descending colon. The 
destending colon contained numerous small pigmented ulcers ; in the 
ca3cum there was an extensive ulcer, and in the small intestine many 
sloughy ulcers were found. A woman, aged 66, Avho was under Dr. 
Newton Pitt, died in 1891 : she had mitral stenosis and thrombosis, 
Av^hich completely occluded the inferior mesenteric artery. The colon and 
last five feet of the ileum Avere intensely engorged and ecchymosed. This 
change would probably® have gone on to ulceration. Some authors 
mention that the pressure of tumours on the mesenteric arteries may lead 
to ulceration of the intestine. In the following case this had happened, 
in the small intestine. A woman, aged 60, had a large lymphomatous 
mass in h5r mesentery. The corresponding part of the small intestine 
^as in parts de^ly stained with bile and sloughing, in ot er parts 
the mucous membrane had^sloughed, leawng an ulcer ", an at one spo 

there wa8.an ulcer three iAches long. . • u j , 

The third varifty of arterial ulceration is that which depends u^n im- 
perfec’t circulation through the mesenteric arteries, owing to atheroma 
of the aorta. The following case is a good instg^nce of this . 
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^ A mai\, aged 66, was admitted in 1880 under Mr. Bryant for gangrem 
of the legs. Most of the vessels of the body were extremely atheromatous 
and the atheroma of the adrta had much diminished the orifices of th( 
mesenteric vessels. The colon, which had in some parts a worm-eaten 
appearance, was extensively ulcerated. * 

VI. Hflemorrhagic ulceration. — In some diseases submucdus extrava- 
sations of blood take place into the colon, and these, no doubt, may break 
down and lead to ulceration. Haemorrhagic ulcers are usually smail 
shallow, rounded, and discrete, although occasionally two or three may 
run together ; submucous haemorrhages may commonly be seen in their 
neighbourhood. 

It is well known that persons suffering from chronic Bright’s disease 
are liable to haemorrhages in any part of the body ; and it is also knou n 
to those who make many post-mortem examinations that these patients 
occasionally present ulcers in the intestines, or even in the stomach. WillTs 
and Moxon drew attention to the fact twenty years ago. It may l)e, 
as Dr. Dickinson suggests (12), that submucous haemorrhage is one cause 
for the ulceration. He gives eight cases in which subm^iious hamior- 
rhages in the intestine w^re found in chronic Bright’s disease, and the 
liability of these patients to haemorrhages was demonstrated by the fact 
that they were present in the retiiife of all those whose eyes were 
examined. Every one must allow that submucous ha3morrhages may be 
associated with ulcers in the colon, for it is proved by Dr. Dickinson’s and 
other cases. For instance, in 1888 a bian who had been in Guy's 
Hospital died under the care of Dr. Taylor ; the Itidneys were granular, 
there were nui^erous superficial ulcers and submucous hemorrhages near 
the csecum and in the ascending colon. But after hearin^Dr. Dickinson’s 
paper, I could not help feeling that, although some intestinal ulcers foui^l 
in the subjects of Bright’s disease are very prdnably haemorrhagic, yet all 
could not be thus explained ; for it must bei remembered that, as \\'ilks 
and Moxon have taught for many years, enteritis and colitis are notMin- 
common complications of this di.sorder, and we might fairly expect that 
sometimes before death they would proceed to ulceration. Then again, 
ulcerative colitis is often associated with Bright’s disease, in a severe 
case the swelling of the mucous membrane and the whole intensity of the 
process, which may lead to the denudation of several feet of mucous 
membrane, shows that the ulceration cannot havft originated in submucous 
haemorrhages. They may be present near the ufeers, it is true, but surely 
they ought sometimes to be regarded more as evidence of the intensity of 
the inflammation than as the cause of the ulceration. 

The view^ here expressed that haemorrhage, although a ^j^use, is fai 
froiu being the sole cause of intestinal ulceration in Bjight’s disease, has 
been recently supported by Dr.*Bannatyne (3)^ who has reported two cases. 
In ong it is probable that the ulcers were haembirhagic, but the othm* was 
an unmistakable example of ulcerative colitis. • . 

Submucous haemorrhages, leading to ulceration, may occasionally occur 
in other general disea^ — such, for instance, as purpura, scurvy, and 
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sevefe ioms ol ansemia. In a ease oi Xddwon’s disease under t)r. 
Carrington there were some sm^l intestinal ulcers, and even the intestinal 
mucous membrane showed the pigmentation ^characteristic of the disease. 

VII. Trophic ulceration. — Dr. Acland and Mr. Targett have both 
raised the question whether disease of the central nervous system can 
cause ulcei^tion of the colon. Dr. Acland’s first i^ase (1) was a man aged 
^37 who died of syphilitic myelitis opposite to the fourth dorsal vertebra. 
TJJicre was sonSe ascending degeneration in the posterior columns, but 
little or no descending degeneration in the lateral columns. The intestines 
were enormously distended, and there was early purulent peritonitis. 

“ ScaVered at intervals over the mucous surface of the small intestine 
were patches wirying in size from J to li inch, which were dark, almost 
l^lack, and surrounded by injected vessels.” There was a large patch just 
above the caecum and one below it. The second case Avas also one of 
syphilitic disease of the cord. The colon and stomach were greatly 
distended. The former had scattered through it “ small ulcers, usually 
ill groups of four and five.” “ They were circular, one-eighth of an inch in 
diameter, ai4 perfectly cle^in cut.” On the lesser curvature of the stomach 

was a similar group of ulcers. ,, ^ i rU.r 

Mr. Targett’s case (44) was a man aged oO, who died on the fifth ( ay 
after fracture of the fourth and fifth lumbar vertebr®. The second day 
after the accident persistent diarrhcea set in, and it continued till death. 
There was no naked eye damage to the cord or cauda equina, 
mucous membrane of, the wBolc of the large intestine showed many 
superficial oval ulcers varying from ^ to | inch in diameter. T 
a slouch on the fldbr of many of these iilceis. ^ 

In” the CxuyJ^ Hospital Reports (25) I recorded the case of a woimn 

1., f'«ar<l.ys Wor, death very se-^re 

.hewed intenee eoliti., the i.ecom merabtane being rough, granuUi, and 

TFf • “ To“,r ‘ ?^i&rnhrnS^rr 

=t.r?he *;Lrt 

and severe anaemia. At^ne auiop.y =f,vmwb and a few patches 

softened, there was a large ^ "\.^ej.e is llso another specimen 

of superficial ulceration m the co . occupied the whole of the 

.hewing „„™ero«. .mall ■^“"‘‘edTevS^^i- 
colon. In Some the muscular coat is ^ man.T^ed 51, ivho 

covers the floor. .Thw spine in the lumbar region 

was admitted under Mr. Lanefo f ^ fourteeif days after the accident 
with .complete paraplegia. He another case of 

having had diarrlftea for some y region, also under the 

fractured spine in the lower dor months, and post-mortem a 

care of Mr. Lane, the patient lived for two moi^ 
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mild degree of colitis was found and one superficial ulcer in the «oloii. 
Blood was passed diuring life. A patient under the care of Dr. F. Taylor, 
who during life showed symptoms of locomotor ataxy and •■ulcerative 
colitis, recently died in Guy's Hospital. The spinal cord showed the 
changes characteristic of locomotor ataxy, and the intestine those of 
ulcerative colitis. Recently I have seen a patient with undoSibted loco- 
motor ataxy and all the symptoms of ulcerative colitis. < 

It would be unwise to draw any conclusions from sb few cases, 
these cases should direct our attention to the state of the colon or the 
small intestines in diseases of the nervous system. Seeing the ease with 
which bedsores and cystitis occur on lesions of the spinal cord, it is 
hardly surprising that ulcers are occasionally found in tha bowel. 

Dr. CoAvan (10) has called attention to the frequent occurrence of 
enteritis, colitis, and intestinal ulceration in the insane, and is inclined 
to regard the intestinal changes as, in some cases, secondary to tCe 
nervous disease. But according to Enrich (16) the postulate is not at 
all proved \ he lays great stress on the general lowered vitality of lunatics, 
rendering them an easy prey to disease of all sorts. Most his cases in 
Avhich the condition of thq colon Avas not due to some recognised disease, 
either had gangrene of the lungs, and so might have had septiciemia, oi’ 
they Avere filth-eaters. 

VIII. Dilatation of the colon. — Cases in Avhich the large intestine is 
dilated may be divided into four groups : (i.) The first contains those 
in Avhich the distension is entirely gaseous, is not^due to any obstruction, 
and is only one symptom of some other illness. It is often seen in 
a.ssociation" wi^h peritonitis and typhoid fever, and 'it may occur Avith 
almost any severe illness. Usually there is ' at the t^ime time some 
distension of the small intestine. When extreme, 'it is not only distressiug 
to the patient, but it is of great importance, for it adds considera])ly 
to the danger of the original disease ; it greatly hampers the moA e- 
ments of the heart and lungs, thus causes palpitation and difficulty 
of breathing, and, if it occur in association with heart disease, is 
particularly dangerous. In an extreme case the abdomen is very dis- 
tended and tense ; it hardly moves on respiration ; it is hyper-resonant 
on percussion ; the tympanitic note extends well into the flanks ; the 
liver is pushed up so that the hepatic dulness does not reach to the loAver 
margin of the ribs, and the splenic dulness isj obliterated. If the dis- 
tension or tympanites, as it is usuidly callecl, aftbct one part of the 
intestine much more than another, the shape of the distended part may 
be visible. The patients are nearly always constipated; they do not 
usually pass, much flatus by the rectum, nor by the stomacH,; biit the,\ 
complain of borborygmi, which may be audible to bystandera (vide cate, 
p. 509, Pat. d. of Heart Disease). d 

The gas in the intestine, according to Bertin, consists of carbonic aci 
and hydrogen, and Hoffmann (27), quoting from Pl&tier and Ru^e, say» 
that marsh gas is also frequently present. At the 
examination all that i^ observed is that the intestine is distended, an 
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that*its walls are consequently stretched and thin ; sometimes the disten- 
sion is enormous, for the colon has been stated to be as big as a man’s 
thigh. The i^ause of the dilatation is probcfl[)ly paralysis of the muscular 
coat of the bowel. The only difficulty of diagnosis likely to oceur is in 
the distinction of this condition from those rare cases in which there is 
gas in the peritoneal cavity. 

The treatment of tympanites is difficult and uncertain; and its 
appearance ig very unwelcome. Various carminatives, especially the 
aromatic oils, are usually recommended. They are conveniently given 
in djjops upon sugar, and may perhaps be of some use in gaseous 
distension of the stomach; but although I have often given them 
I have never j#een them of any use in serious cases of distension of the 
large intestine ; indeed, in some diseases, such as peritonitis and typhoid 
f^ver, they hardly seem suitable drugs. Enemas give a better chance 
of success ; the turpentine and asafoetida enemas of the Pharmacopceia 
are often used ; sometimes they certainly afford relief, frequently they 
fail. In other cases three-quarters of a pint or a puit of soap and water, 
or half a pwii of warm olive oil, may be injected up the rectum, but as 
with carminatives, 'so with enemas, we properly shrink from much use 
of them in typhoid fever or peritonitis. Any of these means may be 
supplemented by hot fomentations applied to the abdomen. The attempt 
is often made to draw off the gas from the*l)owel by passing a long tube 
up to the sigmoid flexure, but this usually fails ; nor is this result 
surprising when we r^piember that the aperture in it may be blocked 
when the tube is in contact with the intestinal wall. It is easier to pass 
the tube high if the patient lies on his left side. 

Puncture oPj'the bowel has been recommended, and this operation is 
c<»mmonly done in veterinary practice. There is a description of it 
as performed upon shee^ in Hardy’s l^tir from the Madding Ciovjd. 
Bertin (4) mentions a case in which it was performed^ fifty times on 
the •same patient without the least accident. Still, it is a proceeding 
which should only be attempted when other means have failed and the 
tympanites is clearly dangerous to the patient’s life A very fine trocar and 
canula, whici hhve been previously boiled, should be used ; and after the 
trocar has been withdrawn, and while the gas is escaping ® 

the abdominal walls should be gently pressed so as to make them follow 
the intestine as it collap^s. The puncture is best made in the middle 
line, for here the abdominal walls .are very thin ; and into the transverse 
colon, as this is usually much distended. The bene t is rare y pemanen , 
for the gas quickly gathers again. Acupuncture should never be employed, 
as it may l^ad to the escape of gas into the peritonea 
• (ii ) The second group contains those cases in which the dislensioii of the 
colon is due to somf solid substance within it. ^ 
is ex(?e8sively rare for the distending incorpSrated 

body but concretions consistan^ of found, and a good 

with vegetable fibres, hair, and oat n«sk n the contents of the 

deal of phosphate of lime is usually prec p .. ^ ^ 

VOL. Ill 
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intilstine, and this sometimes makes the concretion as hard as a sibne. 
These stony masses are found in the intestines of many vegetable-feeding 
animals, especially perhaps dH horses, cows, and goats. They Constitute 
one variety of bezoards, a name applied to all calcareous concretions 
found in animals. They are much commoner in tbe small intestine than 
in the large. 

The substances not introduced from without may be gall-stones or 
impacted faeces. The former may be as large as a hen’s egg, and usually 
get into the duodenum — or more rarely directly into the colon — by means 
of a fistulous communication with the gall-bladder. A very good exj^mple 
is recorded by Dr. Wilks (53), in which a young lady, after seventeen 
days’ obstruction of the bowels, passed two gall-stones which seemed to 
represent a cast of the gall-bladder. The total weight of the stones 
was 380 grains, and the gi-eatest circumference of the larger was 3^ 
inches. Both gall-stones and foreign bodies introduced from without 
are, however, so rare in the colon that they need not be further discussed. 
Mr. Eve has collected a series of cases of intestinal obstruction due 
to gall-stone (17), and Mr. Mayo Kobson has recently (39) published a 
paper on the same subject. In both these papers the Operative treatment 
is discussed. 

Distension of the colon by faecal matter is of great clinical importance, 
as it is of common occurrence. The faecal mass, which is often of very 
large size, is usually in the sigmoid flexure or in the descending colon. I 
have known a mass in this position mistaken for a large tumour of the 
kidney. The subject of distension of the colon from foreign bodies is 
fully discussed in the articles “Constipation” and “Intestinal Obstruction.” 

(iii.) The third group contains those cases in which the^ dilatation of the 
•colon is due to some organic obstruction in front of the dilated gut. ti 
these the intestine hypertrophies as well as dilates, and the hyper- 
trophy is almost entirely of the circular fibres of the muscular coat ; hut 
the longitudinal may be somewhat more uniformly spread and ifiore 
numerous than usual. This muscular hypertrophy may render peristalsis 
easily visible ; but this appearance, though common in the small, is very rare 
in the large intestine. The intestinal contents retained behipd the stric- 
ture usually set up some colitis, which may proceed to ulceration, when the 
well-known “ distension ulcers ” are produced. This is a bad name, for 
there is no reason to suppose that the mere distension causes the ulcers, 
The colitis is shown by swelling and kijection of the mucous membrane, 
and in severe cases the inflammatory process advances so far that the 
mucous membrane is dark and sloughy. The ulcers may consist ot 
nothing but a slight loss of substance of the epithelial surface; or the 
whole intestine for several feet behind the obstruction^ may be covere 
with irregular ulcers, as was the case with a woman in whom, as a resu 
of malignant disease of the rectum, “the whole of the colon* abo\^ t e 
stricture was distended and worm-eaten by small ulceft.” These, ^jS 
increase in size, come to have ragged edges and run one into the otne , 
producing a large area of ulceration. Often the muscular coat is expose , 
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an(f sometimes even perforaticyi of the serous coat with consequent fatal 
peritoniUs ta es place. The rapidity of this inflammatory ulcerative 
process must, of course, depend much upon the completeness of the ob- 
struction and the natu^'e of the retained contents. Sometimes it is very 
rapid, as, ^for instance, in the case of a woman who was admitted into 
Guys Hospital ^der Dr. Goodhart in 1884 fo» intestinal obstruction of 
nine days duiy<tion. At the autopsy volvulus of the sigmoid and acute 
eolitis were, found \ the distended sigmoid was covered with irregular 
ulceration on its mucous surface \ two of the ulcers were deep and nearly 
perforating. This case, however, is exceptional, for distension ulcers are 
commonest in association with chronic obstruction, and are, therefore, most 
frequently m^ with behind malignant growths or impacted faeces. The 
ulcers themselves when exposed appear to have existed for some time, and 
^hey may even be pigmented. It is curious to note that they may be a 
very long way behind the obstruction without any ulcers in the intervening 
bowel ; thus in one case they were found only in the caecum and ascending 
colon, although the obstruction was due to carcinotna of the sigmoid. It 
must not If® forgotten that this colitis may, after the obstruction haa been 
overcome, be difficult to treat ; and it is the <;ause of the severe diarrhoea 
which sometimes follows when after long-standing faecal impaction the 
bowels have at last been opened. It will subside, however, under rest in 
bed, careful diet, warmth to the abdomen, and, if necessary, an occasional 


starch and opium enema. 

The dilatation belynd an organic obstruction may be very great, and 
then it leads to considerable distension of the abdomen. By careful 
watching of the peristaltic movements, by percussion aqd by palpation, 
we can often Vhake qut whether it is the large or the small intestine 
which is dilated ; but it must not be forgotten that a dilated small 
intestine may be as large or larger than the colon, and often lies 
transversely in the abdomon. On the other hand, a distended transverse 
cofon may bend down towards the pubes like a coil of small intestine, 
and the sigmoid may be so distended as to reach quite oyer to the right 
side of the abdomen. Considerable or even extreme dilatation of the 
colon is nd, uncommon in the insane. I need hardly add that slight 
distension of this part of the bowel often occurs in persons of a con- 


stipated habit. . - 

(iv.) The fourth gr<»up contains those very rare cases of so-called 
idiopathic dilatation of the colon. While I waa writing this article Dr 
Herringham and Mr. Bruce Clarke brought a case before the Clinical 
Society, and I found that they and I had discovered the ^me cases 
scattered through medical literature. The rarity of the condition will 
evident from# the fact that only about twelve cases can be found 
iu those medical recorc^^ of the last* forty years to J^ich 
can be had in London, and, curiously, all these 
Amepcan. We Aave had no case at 

period about 8000 post-mortem examinations have been perfoimed. The 
reason why it is difficult to be precise as to the , umber of cases recorded 
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is that it is doubtful whether some of th^m should not be regarded as 
long-standing cases of faeca^ impaction. This criticism applies par, 
ticularly to Dr. Bristowe’s first case (6), for the patient, a^girf aged 8 
years, had always been subject to constipation, apd her bowels had not 
been open for seven weeks before admission. On her death the large 
intestine was enormously dilated from the caecum to a point within 2 inches 
of the anus, and was completely filled with faeces. Perhaps also Peacock’s 
case (37) of a man aged 28, always constipated, who had had.a bad attack 
of faecal impaction at 1 7, and in whom hard faecal accumulation had been 
broken up more than once, belongs rather to this group. In him alsrj the 
large intestine was very much distended, being 6 to 8 inches in diameter ; 
it contained fifteen quarts of a semifluid greenish faeces, afld the mucous 
membrane was much ulcerated. In this case the abdominal distension, 
“ which made him appear like a woman just before her confinement,’! 
was associated (with displacement of the heart and liver upwards) with 
oedema of the legs, penis and scrotum, and with albuminuria — these last 
symptoms being apparently due to pressure on the vena cava or renal 
veins. 

Putting aside the cases which may have been duo to faecal 
impaction, an apparently well-defined group stands out .among those 
which remain, namely, those in which the sigmoid flexure only is 
distended. The following six cases fall under this head : — Messrs. 
Herringham and Bruce Clarke (26) give the case of a man over 70 who 
had always been of an extremely constipated habH. Six years ago he 
had had an attack similar to the present, but it had been overcome by 
strong purgatives. For the last six years he ha^l had little or no trouble 
in this way, but his bowels had now not been open for ei^ght days. The 
abdomen was distended, enemas and purgatives failed to relieve him, ani 
he died of perforation. The sigmoid flexure was found enormously 
distended, and resembled a dilated stomach. Its walls were hyper- 
trophied, and its inner surface ulcerated and gangrenous. There was 
more than one perforation ; the rest of the intestine was normal. Con- 
stipation lasting eight days can hardly be regarded as suflicient to have 
produced this condition of the sigmoid. Sir John Banks’s ^2) patient, 
a man aged 50, was found to have the sigmoid flexure so distended that, 
bent on itself, it filled the abdomen \ it was 2 feet in circumference. In 
Chapman’s case, a male deaf mute aged 58 (8^, the sigmoid bent on 
itself filled the abdomen ; its circumference Avas 1 4 inches. It had 
actually got up between the right lobe of the liver and the diaphragm. 
Money and Paget’s case (33) showed the sigmoid to consist of^ two large 
sacs even bigger than an ordinary dilated stomach. Dr. Gee’a(20) first 

sigmoid a /as found to con- 
fide, one in the right half 

greatest circumference of 

*the sigmoid was 13 inches. His second case, also in a boy, was.vci^y 
similar. The distinguishing characteristic of these cases is that the 
sigmoid is enormously distended, filling the whole of the front of t e 


caseewas that of a boy aged 4^, in whom the 
sist of two huge sacs lying vertically side by^ 
of thee abdomen, the other in the left. The 
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abcRmen. It is in shape like ^ dilated stomach, and, in Chapman’s cbse, 
it is stated that the longer curvature measured 20 inches, the smaller 
10 or l5. •The result of this arrangemcn? is that it is often, as in Dr. 
(lee’s case, described ^s consisting of two huge sacs lying side by side. 
The view ^dopted by some sjieakers, when Ilerringham and Bruce Clarke’s 
paper was read, was that a slight accumulatien of faeces at one part 
of the sigmoi^i leads to kinking of it; that this increases both the 
obstruction ^nd the accumulation of faeces, and thus one reacts on the 
other. But it seems to me that this explanation is not certain, and 
several questions will have to be ansAvered before it is accepted. Why, 
if there is thus an obstruction at the lower part of the sigmoid, is this 
part of the bdwel so enormously distended and, in these six cases, the rest 
of it so little distended or not at all 1 Then, again, these patients Avero 
^lot excessively constipated. For instance, although Herringham and 
Bruce Clarke’s patient had been of a constipated habit, it so happened 
that before the fatal distension of his sigmoid, “ for the last six months 
he had had little or no trouble, the boAvels had been open regularly 
Avithout nf^^re than an occasional mild aperient.” When seen he had 
only been suffering from want of action of the JijoAvel for eight days. Then 
we must renumber that though obstruction about the sigmoid and rectum 
from faecal impaction or groAvth is very common, the condition we are 
describing is very rare ; and from none of the descriptions of the six 
cases do we gather that the distended sigmoid was full of faeces : in 
fact, it is quite clear, ^rom some of the descriptions, that this Avas not the 
case. Then in some instances, even shortly before death, the obstruction 
Avas not complete* for in Dr. Gee’s first cfise there was diar^hma up to d^th. 
It is, I think, Vhoro probable that this local dilatation of the sigmoid is 
comparable rather Avith the cases of dilatation of the stomach Avithout 
obstruction of the pylorus. And I notice that liollcston and Haward, in 
a paper published after I wrote this account, adopt the same view. The 
one is often associated Avith dyspepsia, the other with faulty action of the 
bowels ; but in both the precise relationship of the perverted action to 
the dilatation is obscure, and in neither is it easy to be sure o t e cause 
of the condition. Why the sigmoid should be more affected than any 
other part of the bowel is not clear to us; but it must be 
that, according to some authors, as to Trastour (4 j), i is e a 

storehouse for feces between the acts of defecation, and that slight 

dilatation of it is common. ’ . , 

The following cases, in which the dilatation was near the g 

rather than of it, probably belong to the same * 

The ^rst, recorded by Messrs. Walker tvmmniti! 

•of a boy age* 11, whose abdomen was 

soon after birth; his b<jyel8 were regftlar , onened by 
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was*’ he, that although his height was onljr 4 ft. the abdomen measiirod 
23 inches from the ensiform ^rtilage to the pubes, and its greatest girtli 
was 3 ft. 11 inches. On opening the abdomen after death, ^ it Appeared 
filled Avith an enormous coil of intestine, looking yjce a flexed thigh and 
leg, formed by the transverse and descending*colon, the latter 23^ inches in 
circumference. The signvoid and ascending colon were somewhat enlarged. 
The floor of the thoracic cavity was so pushed up that ,it resembled a 
shallow pie-dish ; from the top of the diaphragm to the supraylernal notclf 
was only 2^ inches. The peritoneal coat of the affected bowel was thick, 
the muscular coat was hypertrophied, and there was no submi)^ous 
tissue ; the mucous membrane was thick, often denuded of its epithelium, 
and in a state of chronic inflammation. 

The second case, also in a boy, was recorded by Dr. Eolleston and Mr. 
Warrington Haward (41). He was twelve years old at death, and 
had suffered from attacks of constipation and vomiting together Avith 
a distended abdomen since the age of two months. The descending colon 
and the caecum were enormously dilated. 

Another case is recorded by Messrs. Little and CalllVay (31). 
The patient Avas an im,becile male aged 34, Avho had ahv'ays 
had an inordinate appetite ; and after eating an unpeeled orange 
and a pound of Banbury ca^kes was taken with aMominal pain and 
sickness. Aperients acted, but the next day extreme distension 
was noticed, the circumference at the umbilicus being 45 inches. The 
heart Avas very much displaced, and he sanlc on th(t* seventh day. There 
was enormous dilatation of the transverse and descending colon, and of 
the sigmoid, the^muscular and mucous coats of which Avere very thick. 

The fourth case is recorded by Dr. Goodharf (23),V*and probably 
Dr. Herringham is right in classing it with these cases, although ^ 

had preAdously associated it A\4th ulcerative colitis. The patient, a 

girl aged 17, had noticed abdominal distension for eight months, 
during which time constipation alternated with diarrhoea. She died from 
perfoiation. The large intestine was dilated from the caecum to the 
anus, but the dilatation was not local, as in the other cases, nor was it 
so extensive. There was a considerable amount of ulceraticn. Wells 
(49) gives a case of an elderly man in whom the transverse colon Avas 

distended in the form of a loop, but it is just possible that sonic 

adhesions of the small intestine were the cause of Jkhis. 

In Bristowe's case of a male, Aged 24, there was so much 
diarrhoea and so much ulceration, that it is very doubtful whether it 
should be included in this category ; I shall therefore leave it out of con- 
sideration. I * . I, 

Osier’s case (35) forms a connecting link between thet group of dilat^l- 
tion of or near the sigmoid and thfise of dilatation, pf other parts of the col^n- 
The patient, a coloured boy aged 10, was thin, but enonnously distendec 
fn the abdomen. He was not particularly constipatea, and oftent-ha 
diarrhoea and vomiting. Intestinal peristalsis could be seen. For a tune 
washing out the bowel wfth water, introduced with a long tube when t e 
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hips* were elevated, led to som^ relief ; but this was slight, and the jJhin 
and vomiting continued. The abdomen was opened. It was clear there 
was no Stricture. The sigmoid was 18 mches in circumference, the 
caecum was half this sjze, and the bowel progressively increased in size 
from the ^aecum to the signmid, which was folded on itself, but not so 
as to cause any obstruction. An artificial anus was made at the most 
prominent parj of the sigmoid. The mucous membrane seemed normal, 
But the muscle was hypertrophied. After the operation his appetite and 
general condition improved, he had no tympanites, he gained in weight, 
and passed the faeces through the artificial anus. 

•These cases are too few for generalisation, but it is noteworthy that 
out of the t\telve I have mentioned eleven were in males, and the one 
in a female is a doubtful example. This tells against the view that this 
^londition is due to chronic constipation ; for Avomen are more liable to 
this than men. The cases appear to fall chiefly into tAvo groups, for 
Herringham and Bruce Clarke^ Banks’, Chapman’s, Money and Paget’s, 
and Wells’ cases were men over 50 ; while Gee’s Mvo cases. Walker and 


Griffiths’, ffclleston’s and HaAvard’s, and Osier’s Avere children, Avho had 
probably suffered ^rom abdominal distension fynce birth. Goodhart’s and 
Little and Cf^llaway’s cases do not fall into either group. It seems prob- 
able, therefore, that we shall have to distinguish two varieties of so- 
called idiopathic dilatation of the colon; namely, that occurring in 
elderly subjects, and that, apparently due to some congenital inertness of 
the bowel, met Avith|in young children. The chief sj^mptoms of this 
condition, as exemplified by these eleven cases, are as folio avs : 


conuitioii, as extjiiipiiiiuu. v/xv/tv/h. * 

Symptoms, — 1*lie distension of the intestine is very great, and per- 
cussion shows *that it chiefly due to gas. Shortness of oreath is a cause 
«f complaint, and the patient may be livid, because the diaphragm is 
pushed up and breathing is hampered. The upward displacement of 
the heart gives rise to palpitation. The splenic dulness is obliterated, 
the hepatic dulness is diminished, and the liver cannot be felt. The 
abdomen is always distended, sometimes enormously so, and then it may 
be tympanitic all over ; but neither distinct coils nor peristaltic movements 
are usually visible. In Money and Paget’s case the intra-abdominal pressure 
was so great, that the legs, scrotum, and penis were ^ 

veins, too, were probably compressed, as the patien a a ' 

After the gas had been^t off by puncture of the 

““oiTSS 

Supervening from time to Moiierand plget’^S Ae 

has yielded to P«rga^ves,or enema^ for sol years before tfre fatal 
bovfels had always been re^lai , and 7 , , 


DOA^els Had alw^s oeen rcgui*.. , ~ . Pl«rkfl’a case Occ^ 

attack they had £en so in The condition found after 

sionally diarrhoea sets in ^ - description of the individual 

death has already been indicated in the desc,fipuoi 
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cas^s. It will be noticed that both layers,^)! the muscular coat of th(? gut 
are hypertrophied, and its mucous membrane often ulcerated, probalAv 
from the colitis set up by the irritation of the decomposing ^secAl matter 
retained in the distended bowel. Except for thp fact that the kidneys 
may be hard, like heart kidneys — probably owing to compression of the 
renal veins — the Avhole*body, save the colon, appears healthy; and in 
no case has any obstruction been found in the intestine. The condition 
appears, therefore, to be a purely local one. The distended bowffl 
contains semi-solid faeces and an enormous quantity of gas. It has 
been found on measurement to be increased in length as well in 
diameter. All the patients except one died. In two the cause of death 
was perforation of one of the ulcers, but in none of the bthers was the 
cause of death clear. Often it took place a few days after the patient 
was first seen, and with some it was unexpectedly sudden. ^ 

Enemas and purgatives commonly had no effect; and even if the 
bowels were opened the patient was not much improved thereby. The 
passage of a long reetal tube often failed to bring away any gas, and 
although sometimes this proceeding or puncture of the inte^lne relieved 
the pressure fora time, thecas soon reaccumulated. As these results are 
so poor I would suggest that the best chance is afforded by opening the 
bowel above the dilated part ; and as this part is usually the sigmoid there 
would be very little difficulty in the operation. For some time the f®ccs 
should all be passed through the artificial anus, and the distended sigmoid 
should be thoroughly flushed from the artificial ^ opening to the anus 
every day with clean tepid water. It seems quite hopeless to expect 
the bowel to reqover itself so long as faeces arq continually passed into 
it. So much improvement followed in Osier's case, in wirch the sigmoid 
was opened, that we ought to be encouraged to adopt the treatment hcif 
suggested. * 

IX. Sacculation of the colon is not a common condition, but any 
one who has made a considerable number of post-mortem examinations 
is sure to have met with examples of it. The diverticula are usually the 
size of a pea, but I have seen them big enough to receive the little finger, 
and half an inch in depth. They are most frequent in th® descending 
colon, sigmoid flexure, or upper part of the rectum. Usually they arc 
very numerous, are placed closed together, and contain a little ficcal 
matter. They are described as hernial protrusijbns of the mucous mem- 
brane through the muscular coat, and nb doubt this suggestion is correct ; 
but often a thin layer of muscle is spread over the whole surface of a 
sacculus except just at its bottom, which consists of mucous membrane 
and peritoneupi only. Sometimes, as in a specimen I showed at the 
Pathological Society, these diverticula lead into appendices epiploicse (51)* 
and Wilks and Moxon mention a* case in which protruded between the 

layers ,^)f the mesentery. Perhaps they should be regarded As du^ to 
Obstruction in the form of chronic constipation ; and in favour of this«view 
is the fact that they are found for the most part in elderly people, and, so 
far as I know, never in qhildren. As a rule they give rise to no synip- 




tom? j but we have in the Mjiscum at Guy’s Hospital a specimen '* in 
which perforation of the fundus of one of these sacculi led to the 
formatioif ofi an abscess between the left Icidney, spleen and ascending 
colon. , 

Solitary diverticula are very rare ; but in 1888 an autopsy was made 
at Guy’s Hospital on a patient who died of malignant disease of the 
oesophagus ; ai^d in the colon ten inches from the ileo-caecal valve was a 
(Kverticulumjialf an inch long which admitted a No. 10 catheter. 

This is perhaps the best place to mention that the appendices cpiploicm 
may Jpecome pedunculated, and enlarged at their lower part ; so that they 
really form subserous lipomas. This is more common in connection with 
the colon thai? with other parts of the intestine. Small pedunculated 
lipomas may become detached, and may be found free in the peritoneal 
oavity. They are sometimes calcified. 

X. Laceration of the colon. — Sometimes, but happily very 
rarely, this is due to an enema tube or a bougie. Wo have two such 


specimens in the Guy’s Hospital Museum. In the first case an enema was 
given by m^ns of a long tube to a man aged 75 ; shortly afterwards he 
was admitted to tHe Hospital collapsed, and Ije died the next day. A 
laceration was^found at the lower end of the sigmoid flexure ; the perfora- 
tion in the mucous membrane was only one-eighth of an inch in diameter. 
The other specimen, presented by Dr. tiodgkin and Mr. Callaway, 
represents a condition that could hardly occur nowadays. It consists 
of the sigmoid flexure^ with a rent more than an inch long, due to a 
bougie which had been passed, under the impression that the patient 
had stricture of * the rectum ; he was really suflfering from fajcal 

impaction. V ^ ^ ^ 

• It is not very infrequent for a nurse or a doctor to bo excessively 
alarmed by the apprehension that the perforation of the rectum or sigmoid 
has been produced by an enema— as in elderly people the evacuation of 
the%owel by an enema is often accompanied by much faintness and even 
by syncope. The pulse may become quite small, and the patient appear 
collapsed. I remember being summoned very urgently to see an old lady 
in this condiiio?!, who had been allowed to get up to go to stool after the 
enema. This should never be permitted in elderly or feeble people who 
are unaccustomed to enemas. In fact, constipation in sue persons is 
be specially avoided. 14 however, syncope does occur, the treatment 

the same as for that due to any other cause. nro 

The kinds of accident that most frequently da^gc the mtestine^^^ 
being run over kicked in the abdomen, or stabbed there. The sma 

inliin. i.W'h more often rf-ected than the at 

aWn who had been run over wa. adm.tted mto the Hoep.la l, and.ae 
only lesion found was a lar^e tear in the aScen mg c . ^ 

may tot go quite through, as in the case o a . across but in ' 

a brever’f dray. *l:he small intestine w^ torn f 

the descending colon the Jaren^tire. We have a specimen 

lacerated, although the mucous membrane if 
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al^ in which the muscular coat only is Ruptured, and another in Afhich 
the serous alone is affected. 

XL Perforation of th% colon from without. — Absce&ses in a 
variety of positions may occasionally burst info the colon. Thus a 
bullet entered the abdomen from behind ; a large retro-peritoneal 
abscess formed and opened into the descending colon. Instances of 
iliac and psoas abscesses rupturing into some part or another of the 
colon might be quoted ; and a suspicion of what has happened may Ife 
afforded by the disappearance of the tumour and the passage of pus 
by the bowel. I have come across two cases, both in women, in whi^ the 
localised collections of pus, which occur in suppurative peritonitis when 
adhesions are numerous, had burst into the colon. In bdth cases there 
had been many perforations, and in both the opening inwards of the 
abscesses had caused a number of clean-cut circular ulcers, on the flo(^ 
of Avhich was a perforation. In the second case there were other ulcers 
as well, so it is probable that the presence of pus in the colon set up 
colitis followed by ulceration. Recently I have had a young woman under 
my care in whom a localised peritoneal abscess was found p(fAiting in the 
inner surface of the stomagh ; in a day or two it would have formed an 
ulcer there with a perforation on its floor. ^ 

As the liver lies over the hepatic flexure of the colon hepatic 
abscesses may burst into the bowel. Murchison (34) gives a case in 
which a large abscess opened freely into the colon, and there was ex- 
tensive ulceration of the adjacent portion of the, ascending colon. This 
is im^rtant, as, like one case just mentioned, it goes to show that 
pus discharging into the bowel can set up ulceration ot it ; but still it is 
possible that ^is case was one of ulcerative cqlitis, Associated with a 
large hepatic abscess. He also records a case in which a free discharge 
of pus by the bowel showed that a hepatic' abscess had burst into it, 
but the abscess also formed a bulging of the abdominal wall ; this was 
incised, the abscess thoroughly drained, and the patient made an excefleut 
recovery. In rare cases abscesses formed in connection with the ap- 
pendix, and those arising in or around the kidney, may open into the 
colon ; and Dr. Bright (5) has recorded the case of an abscSss/^f the spleen 
discharging into the colon. Dr. Habershon mentions two remarkable 
cases of cystic ovarian tumours : in one the tumour opened into the 
ileum, and thus became filled with faeces ; in th^ other it suppurated, and 
ruptured both externally and into the caecum, so that there was a dis- 
charge of faeces externally. Fagge mentions a case of suppuration about 
a growth in which the same thing happened ; and Habershon gives an 
instance in ^hich an abscess in the abdominal parietes*tburst both 
externally and into the colon, and so formed a fistulous communicati/5n 
into the large intestine. * 

I^datids of the liver may be dischargee^ into the colon;; and* then 
cysts may be found in the evacuations. The gall-l)iadder may ^dhere 
to the hepatic flexure, and large gall-stones may ulcerate their way iii^ 
the bowel. Occasionaljy in cases of ulcer of the stomach, either simple 




or carcinomatous this organ njay become adherent to the transverto 
colon into which the ulcer perforates, and thus a gastro-colic fistula is 
formed, fci 1887 this condition was found* in a woman who died from 
chronic bronchitis. As,far as was known it gave rise to no symptoms, 
but cases have been recorded in which such a fistula has caused the 
vomiting to be faecal. 

XIL Malformations of the colon.— Malformitions of the colon are 
rafe, but by the most common are those Avhich depend upon mal- 
positions of the caecum. It will be remembered that in intra-uterine life 
this isj^^ first outside the abdomen, then inside just under the umbilicus, 
which is then near the pubes. In its next position it is on the left of the 
abdominal cavity i its last position on this side is near the cardiac end of 


the stomach ; then it passes across the abdomen and comes to lie under 


tl^f^ liver, and finally it descends to the right iliac fossa. The caecum in an 
adult may be in any of its successive intra-abdominal positions, from just 
inside the umbilicus to the normal one in the right iliac fossa. It is quite 
possible that in some cases the persistence of the caecum in a part of the 
abdomen, wlfi«h in the natural course of events it should have left before 


birth, is due to fixiltion from intra uterine peritonitis — a disease by no 
means uncomn^on, especially in children afflicted with congenital syphilis. 
When the caecum is fixed in its abnormal position the large intestine 
continues to grow, and consequently various abnormal loops are formed. 
As these conditions have been known to give rise to difficulties both 
to the physician and ip the operating surgeon, they should never be 
forgotten in considering a case which is manifestly obscure. Various refer- 
ences to actual cases* will be found given by Mr. Lockwood (32), who points 
out that the fail^te of t^he* caecum to descend is often associated with an 
undescended testis. Other malformations are excessively rare. Lock- 
wood quotes two cases in w*hich, for part of its length, the large intestine 
consisted of two tubes ; and nve have in Guy’s Hospital Museum a speci- 
men \aken from a boy aged seven days which shows a membranous septum 
completely occluding the bowel at a point nine inches above the anus. 
The colon was much dilated above ; below, the gut was contracted to the 


size of a ceda^ jfencil. 

XIII. Metallic pigmentation of the colon.— Sometimes lead may be 
deposited in the tissues of the colon. The three following instances have 
occurred at Guy’s during •recent years : — A man who had lead colic died 
in 1888, under the care of Dr. Pye-Smith, from chronic Bright’s disease. 
The whole of the caecum and large intestine was very black, and the 
line of demarcation at the caecum was quite sharp. Dr. Stevenson found 
the colon tQ contain 0’0086 per cent of lead. Dr. Pitt has ^recorded the 
ca^e (38). Another man was admitted in 1890 for saturnine epilepsy ; > 
died, and the colon was found very bla«k from lead. Microscopical 
examihation showed minufe black granules arranged just outsidg the 
vessel ^in the vaseW loops. A woman who was uncler my care in 
1892 for lead colic died from saturnine eclampsia. At the ileo-caecal 
valve there was a sharp line of demarcation beyoi^d which the colon was 
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ahnost black as far as the sigmoid. The pigmentation was most nftrkcd 
at the mouths of the follicles, and was in places patchy. 

There is nothing to shofv” that lead is not deposited in.thfi colon by 
the same process as leads to the formation of ^a blue line on the gums 
and around the anus. # 

Two cases of bla^k colon from mercury occur in the Patholorjirni 
Societies Traiisactions. One in vol. xviii. is recorded by Dr. C. T* 
Williams. The patient, a lady aged 74, took eight grains •of 
calomel a week all her life. At the autopsy the internal surface of the 
large intestine was remarkably black in patches. This discoloration 
began abruptly at the ileo-caecal valve. Analysis showed the presence of 
mercury in the mucous and submucous coats. Another is^recorded in vol. 
xliii. by Dr. Rolleston. The patient, a man aged 64, had under- 
gone antisyphilitic treatment for some time, how long is not quite certa^i. 
The caecum and colon were uniformly pigmented. There was no pigmenbi- 
tion of the small intestine. Analysis showed the mucous and submucous 


tissues to contain mercury. 

The colon may l)e found blackened from bismuth in patiiwits who have 
taken much of it during ^life, and probably, like mefeury and lead, it is 
deposited in the tissues of the large intestine ; but analyses on this subject 
are wanting. Bismuth also, like iron, may darken the iseces. 

XIV. Malignant disease of the colon. — A primary growth in the 
colon is almost always a cylindrical-celled epithelioma, usually circum- 
scribed to a small spot, and by its contractiory setting up an annular 
stricture there. This causes intestinal obstruction and leads to great 
dilatation of the colon behind (p. 966) the stricture, 'with, probably, dis- 
tension ulcers.^ At death, sufferers from this 'form of '^rcinoma usually 
present secondary nodules in the liver which exactly resemble the origi«al 
growth. As a patient afflicted with maligna no disease of his colon nearly 
always suffers from intestinal obstruction, malignant disease of the colon 
is for the most part described under this head (see p. 827). Occasiorfally, 
however, the growth is soft and medullary ; then it breaks down in the 
centre and intestinal obstruction does not arise. A post-mortem examina- 
tion in these cases reveals that several inches of colon dre^, affected wth 
growth, usually forming an obvious tumour visible directly the abdomen 
is opened. On cutting into this mass it is found that the normal channel 
of the intestine is replaced by an elongated ^avity Avith black, ragged, 
sloughy walls, but passing into healthy colon both above and below, 
have known the whole of the transverse colon to be converted into 


such a mass. The contents of the cavity consist of a foul mixture 
of faeces, blood, and necrotic fragments of growth. If th^ sigmoid or 
caecum is affected this mass may grow into the subjarsent bone; if 
in other parts of the colon it may extend into the stomach, liver, or 
kidneys. This state of things during life may give rise to no symptomj^ 
as in the case of a woman who recently died under Ay care 
of her liver. During life we could nowhere find the primary seat o 
growth, but at the autopsy it turned out that the sigmoid flexure 
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slougfting carcmomatus mass. Qn the other hand, it may be easy during 
life to detect a tumour, especially if it is in the transvLe colon or th! 
ca 3 cum. The patient may pass large quantities of foul, dark gray or black 
Huid motions, in which ^.erhaps fragments of growth and small blood-clots 
arc seen. Sometimes between the passage of such motions the bowels may 
be constipated. The patient suffers pain, he waates, and I have known 
death to occur such a case before any symptoms of secondary deposit 
iiiHhe liver showed themselves. When the tumour is in the ctecum or 
sigmoid it may cause oedema of one leg and thrombosis of the external 
iliac vgin, and when it is in the transverse colon we must carefully dis- 
tinguish it from an enlarged liver, carcinoma of the greater curvature 
of the stomach,* or an omentum puckered up by some form of chronic 
peritonitis. The implication of other organs by direct spread of the 
growth rarely gives rise to any symptoms by which it can be recognised. 
In very rare cases of carcinoma of the large intestine a fistulous tract is 
formed which opens either into the stomach, the duodenum, or some 
adjacent coil of small intestine. In the Museum of Ouy’s Hospital there 
is a specimeri^hich shows carcinoma of the sigmoid flexure which formed a 
faecal fistula that ophned externally. In rare iivstanccs the carcinomatous 
growth ulcerates directly into the peritoneal cavity. 

It is obvious that in most instances the only treatment for these cases, 
in which there ai’e no signs of obstruction, is to deal with symptoms as 
they arise. It is very rarely that the case is seen early enough for the 
surgeon to be able to excise the growth. 

Occasionally after death it is found that these cylindrical-celled cancers 
are villous ; or more commonly they have undergone colloi^ degeneration. 
Spheroidal carciiVma is ijare in the large intestine; we have seven specimens 
of«*it in the Museum at Guj’s Hospital ; but it is rarer still in the small 
intestine, for we have only one in which it was situated there. Of the 
seven cases the growth was nii the caecum in two, at the commencement 
of tlie large intestine in one, in the transverse colon in two, in the splenic 
flexure in one, and near the sigmoid in one. In three cases it had under- 
gone colloid degeneration. As in the cases in which the growth was a 
cytindrical-ceHjca carcinoma, often the cases were first brought under the 
observer's notice on account of intestinal obstruction. 

Sarcoma (see also p. 831) of the colon is very rare ; it may be either 
round-celled or spindle-c^^lod. Lymphadenoma of the intestine is inci- 
dentally mentioned in the article on*“ Tumours of the Stomach,” p. 554 ; it 
is excessively rare in the large intestine, but we have a specimen in which 
it occurred as a part of generalised lymph adenomatous growth in Hodgkin’s 
disease. A/mass the size of a man’s fist was growing in th^ cjecum, and 
ntftnerous masses projected from under the mucous membrane in the colon. 

SecoTidary deposits are occasionally seerf in the co on, usua y on its 
peritofieal ^face ; they rarely give rise to symptoms. Mailman t disease 
may sMead from tSe stomach to the colon, as described m the article on 
“Tumours of the Stomach,;’ p. 554. The inroads of cancer from other 
organs are of little interest in this place. 
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* Polypi are not uncommon in the qplon, but they are of no dinical 
importance. These and other innocent tumours are described on p. 830. 

Specific diseases (as dysentery, typhoid, etc.), in which the colon is 
affected, will be found under their appropriafjp headings. Lardaceous 
disease of the colon does not differ from that of the small intestine {p') 

W. Hale White. 
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THE DIFFERENTIAL DIAGNOSIS OF DISEASES OF 
THE ANUS AND RECTIJM 

'JiHESE diseased, strictly speaking, belong to the sphere of the surgeon. 
Nevertheless^ the physician is often consulted in cases of alleged diarrhoea, 
in which an exploration of the rectum may be of the first importance ; 
or the presence of piles may hinder the cure of cases of anaemia or other 
ailments which properly fall to the care of the physician. 

The maladies which affect the anus and rectum are of great variety 
and are Avidely prevalent ; they cause the sufferer much pain and discom- 
fort, and are the source both of local annoyance and of mental distress. 
Nevertheless, in spite of the importance of the subject, the diagnosis of 
anal and rectal diseases has not received the great attention which is due 
to it. Var^is reasons appear to deter some medical men from investi- 
crating these ailmc^nts with sufficient care, especially when the patient 
fs a woman. Thus no examination is made at all, or but a very per- 
functory one. ’ The consequences of this neglect would be serious enough 
if there were but one rectal malady ; they are intensified by the fact that 
the diseases affecting this small portion of the human frame are many 
A careful local examinatibn is absolutely necessary ; first of all to 
arrive at the cause of ?he suffering, and then to determine on the right 
line of treatment <o be employed for the cure of the particular malady. 
It is one of th* greatest mistakes in medical practice to imagine that 
Unguenlum galla cum opio and Mag. sulfh. are the panacea for all rectal 
troi... Each dismM ihquiiw ita P~P<«- ■»»'>' treatment, othcr- 
there mill be no cure; indeed the patr.nt may be nmde .1.11 

’"'^ut if the diagnei. i. cornmtlj made and W**" 

used, whether medicinal or operative, an or ‘ Unfortunately 

aS’eentinnally bleeding, patient. 

Srd"hLor,h^»ii- 

may be grJdnnUy growing waiter ~m\tm.d (dm. 

Imbit of rlgardin* pOe... the on. mil u. that 

in our patients when they come f diagnosis is too, often 

theywe siiffering from this ’ . postponed, with consequences 

accepted, and a thorough exami^ P ^ pruritus, fissure, poly- 

more or less serious if the case ^tua y arrive at a correct 

pus, fistula, ulceration, or even of cancer, w e ca ^ j 
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diagnosis by asking the patient first of all J^he following questions ; further 
interrogation may follow a careful local examination : — 

(rt) “ Have you pain ? ]$ so, where and when ? ” 

Affirmative answers to this question may refjr to fissure, ulceration, 
abscess, or malignant disease respectively, t 

(b) “Is there any discharge 1 Of what nature is it? *Is it pus, 
mucus, or blood ? ” 

The discharge of pus will confine the diagnosis to absces^, fistula, and 
ulceration. 

Mucus will suggest piles, ulceration, or malignant disease. 

Blood may be discharged in any rectal ailment, and is therefore of no 
aid in diagnosis. 

(c) “Is there any protrusion at stool which must be returned by 
pressure ? ” 

A protrusion may arise from piles, polypus, or polypoid growths. 

(d) “Is there diarrhoea or constipation? If diarrhoea, is it in the 
early morning on first rising ? Is any blood or slime passed with the 
stools ? 

Diarrha?a will indicate^ ulceration or cancer ; moi^iing diarrhoea vnW 
point to cancer in particular. 

From the replies to the above questions we may easily obtain some 
idea of the nature of the disease. 

The next step is a thorough examination. There are various positions 
for this ; and if the case be a difficult one fo diagryjse, the patient may be 
required to kneel or even to stand up. But the best, and at the same 
time the most ^elicate posture is for the patient to life on the right side, 
with the knees fully drawn up to the abdomen^ and the*J^uttocks well to 
the edge of the couch, and for the examiner to kneel on the floor facia^,^ 
the buttocks. The patient should be asked to ‘bold up the upper buttock 
with the left hand so as to give a good view of the anus and the sur- 
rounding parts. 

The medical adviser should then look carefully round the parts. His 
first attention should be turned to the condition of the skin of the anus, 
to see whether it is cracked, inflamed, or eczematous ; of ^hether there 
are any scratch-marks. He should note the shape of the anus, and ob 
serve whether it is pouting, appearing to be tightly contracted, and so 
forth. Moreover, he should not fail to look fjjr any orifices of fistula, 
and should not disregard the presence 'of any excessive amount of loose 
skin around the verge of the anus. 

This ocular examination completed, with the forefinger of the righl^ 
hand he sho^ild diligently feel round the anus for at least ‘jtwo inches 
from its orifice for the purpose of discovering any tender spot. Drawiilg 
the finger over the parts, he should press deeply in order to detect any 
induration pointing to the site of an abscess, or any cord-like^ridge? run- 
ning up towards the anus, indicating the track of a fisttla. The pressure 
may cause pus to ooze from the sinus of a fistula, or from the anus itself. 
Any small folds of ski^ must be carefully separated ; for between or be- 
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hind them the orifice of a fistula may be sitiuited, and this may be etfsily 
overlooked. When any of these abnormal conditions round the anus has 
been ob8terv«d or felt, the next step is to loparate the verge of the anus 
upwards and downwards with the fingers of both hands. At the same 
time the patient should be directed to strain down, as this action will 
give a view of the interior of the anus for about half an inch. In this 
manner a fissiu'e may be noted and can be readily examined; the situa- 
tion of a fis||fire in the large majority of cases being in the middle line 
behind : or again piles or a polypoid growth may protrude. 

'^hen follows the most important point of a thorough examination, the 
insertion of the finger into the bowel. The finger, well lubricated with 
some unguent!, is gently inserted, the patient straining down as before. 
This act releases the sphincters and renders the insertion more easy. At 
grst merely the tip of the finger is placed within the entrance, and the 
breadth and tightness of the external sphincter are carefully ascertained. 
Then the finger is inserted a little farther and a diligent scrutiny is made 
of the interval between the two sphincters ; it is >n this space that piles 
are to be fc\t as enlarged rectal folds ; and here, too, in at least 90 per 
cent of cases, the Internal openings of fistulas^ are found as small dimples 
or as areas of induration. These internal orifices of fistulas arc as a rule 
not more than an inch from the anal margin ; it is altogether a mistake 
to suppose that their situation is high up the rectum. Again, between 


the sphincters we may find polypoid growths, the frequent cause of fissure. 
Unless these are discoyered and removed it is useless to treat a fissure, as 
they will prevent it from healing. 

When this atea has been explored the linger is ^passed a little 
higher up the *jec turn, and the internal sphincter is searched for any in- 
duration which might point to the existence of an internal fistula, or of 
an abscess. Last of all the finger is pushed to its full extent into the 
bowel and the higher part* are carefully examined. Several points are 
to be noted, namely, the prostate gland towards the front, or the uterus 
which is easily to be felt. Or again, we may discover a malignant 
mass projecting into the upper part of the rectum, and this will give the 
finger the s;m6 sensation as is caused by the oS uteri when felt from the 
vagina. If the symptoms appear to indicate a polypus the finger must 
be gently swept round the bowel ; by this plan the stalk may be felt and 
the polypus itself may* be brought within reach. AVhen the finger is 
withdrawn, note should be taken* of the character of any discharge left 
upon it, such as fsecal matter, blood, pus, and so forth. 

When this thorough examination has been made with the finger, 
starting fr^m the outside and passing upwards as high as possible in the 
tfrder described above, and when all the different points with rega.^ to 
normality or abnormality of state have bein carefully observed, something 
further may still be needed’ to confirm or to complete the diagnofijs. If^ 
about or n^r the 'verge of the anus there is a suspicious orifice, sugges- 
tive of a fistula a probe may be inserted with the ^eatest gentleness 
into thi orifit’marto find" its way quietly along the hardened ridge 
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tOAv^rds the anus, and thus passed into theJ:)owel; unless the sinus be •too 
tortuous. -Again, Avith the patient straining doAvn, and the physician 
everting the anal margin Avitlv the fingers, a probe may be us^d gently to 
explore any ulcer or fissure, in order to discover^ Avhether there be any 
burroAving backAvurds and outwards, or even running up the bowel from 
the fissure. This burroving often exists, and if it is not detected the 
patient will not be cured either by the use of ointment, or by the division 
of what is presumed to be a fissure, but which is in reality a^ fissure with 
a small sinus running from it. The probe may be employed in a similar 
manner if the finger light upon an orifice situated between the^two 
sphincters. Should there be an induration around the anus, which wo^ild 
prove this orifice to be the opening of a fistula, there would be no neces- 
sity to use the probe ; but if there be no such induration, the probe must 
be introduced along the finger of the left hand as far as the orifice, 
then passed into it to discover any sinus Avhich starting from it may run 
up the rectum. 

It is possible that »all this examination with the finger, and perhaps 
Avith the probe, may have revealed nothing; but the syntptoms may 
appear to indicate some disease higher up the bowel, ‘namely, the pres- 
ence of a gi'OAvth, or of one of the forms of ulceration combined Avith 
stricture. With cancer the diagnosis Avill be certain, for in that case 
there is ahvays a hard ulcerate'd growth. There Avill lie more difficulty 
in distinguishing between the various kinds of ulceration combined Avith 
stricture ; such as syphilitic, tuberculous, traumatic}, dysenteric. 

The history alone Avill enable a correct diagnosis to be made, for these 
diseases present precisely the same appearance, give the same “ feel ” to 
the finger, and have identical symptoms ; namely, mornirt|f diarrhoea, the 
passage of blood, jelly-like discharge, pain and tenesmus. Moreovei^ 
they may each of them involve portions of the Vectum or even the whole 
of it. If the condition be syphilitic there Avill be a marked syphilitic 
history. If it be tuberculous, there will be the history of this complafnt, 
and fiu'ther, a bacteriological investigation of the pus may show tubercle 
bacilli. If the case be traumatic the patient has probably suffered from 
a very prolonged and severe confinement. In the dysentefi^-ases it wifi 
be found that the patient has resided in foreign parts and has there 
contracted dysentery. 

In cases of suspected disease higher up in {he bowel, the diagnosis 
may be assisted by the passage of bougies, or of a bougie k boule. By 
the use of these one may explore the upper jjarts of the rectum and 
the lower end of the sigmoid flexure. Note should be taken of the 
respective degrees of ease Avith which the bougies are passed, of the 
natijre and position of any discharge which may come aivay upon it. 

Attention should then be Hurned to the abdomen, which should 
be exfpnined with care, especially the left iliac Yossa. The hand'shouKl be 
‘ pressed deeply into it, and note should be taken of any tenderness, ^pi' oi 
any tumour which may be made out. 

Yet, even when all t^ese methods of scrutiny may have been pursued, 
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ii fiwre diagnosis may still bo wanting. When this is the case the patient 
must bo anaesthetised and the examination must be carried out again in 
the various, ways described above. For, when the patient is under the 
influence of an anaesthetic, the sphincters can be thoroughly dilated and 
the upper parts of the rectjim can be more completely searched. Nor 
need w.e ®now confine ourselves to digital examiviation ; the gut itself can 
be seized and pulled down so as to be brought into full view. 

It will be** observed that no mention has been made of the employ- 
ment of tfle speculum. Under an anaesthetic the speculum may be of 
service ; but in all other cases this instrument, for purposes of rectal 
examination, is useless if not harmful. To be of real service the 
speculum must be large, but if large it will cause the patient great pain. 
In all cases but those of very great obscurity, a systematic examination 
with the finger and probe will discover all that is necessary for correct 
diagnosis. 


Herbert W.m. Allin(iha:m. 
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or septic, 757 ; •chronic, 768 ; “dysen- 
teric,’' 753 ; inflammatory, 751 ; “hen- | 
teric,” 751 ; simple, iion-inflaminatory, i 
750 a 1 

Diet iir constipation, 703 ; in diabetes j 
niefiitus, 223 ; in diarrhoea of children, I 
762, 773 ; in dflatation of th(i stomacTh, | 
510 ; in gout, 187 ; in peritonitis, 626 ; 
in iheiimatoid arthritis, 97 ; m rheumatic 
^ver, 21 ; in rickets, 128, 134 ; in sprue, 
788 ; in gastric ulcer, 542 
Digestion, disorders of, in rickets, 128 
Digestion, gastric, 286 ; intestinal, 295 ; 
oral, 281 

Digestion, geiic^^ pathology of, 281, 386 , 
hihhography, 304 • 

Digestive system in diabetes mellitns, 220 
Dilatation of heari in acute rheumatism of 
childhood, 47 ; m rheumatic fever, 17 
Dilatation of stomach, 485 
Diopsy in acute rheumatism of childhood, 4/ 
Drugs in rheumatoid arthritis, 100«5 iii 
rickets, 138 ; in salivary secretion, 285 j 
Duodenal pouches, 709 ^ i 

Duodenum, congenital •occlusion ot, /09 ; | 
innocent tumours ol, 713 
Duodenum, malignaii^*disease^^of, /20; dia- 
gjiosus, 724 ; morbid anatomy, 720 ; «dua- 
tioii of growth, 721 ; syinptdiis, /22 ; 
treatment, 725 m >qq 

dyspepsia, 385 ; analysis of syniptoftis, 388 , 
bibftography, 407 ; causation, 394 , con- 
sequences, 400 ; symptoms, 387 ; treat- 
ment, 400 • 

Dyspepsia, chronic, see Gastritis, chronic, 42U 
Dy.'^^epsia in childhood, 407 ; acute gastric 
catarrh, 409 ;^%cuto indigestion, ’ 

bibliography, 414 ; clinical varieties aiid 
symptoms, 410 ; intestinal dyspepsia, 41o , 
gastric dyspepsia, 407 ; recui^ent gf’'‘^tric 
cataiTh, 412 ; subacute catarrh of the* 
stomach, 411 
Dyspepsia, nervous, 469 

Kczema in diabites, 217 
Kti’usioii in chrdnic peritonitis, 647 
Klc^tricity in hydruria, €48 
“ Encysted peritonitis,” 612 --Pin 

Endocarditis ii^ acute rheumatism ^ chib - 
hood, 42 ; in rheumati§ fever, 15, 16 
‘‘ Kndotlmlial sarcoma” of the peritoneum, 
680 , 
Eiiteralgia, 481, 727 ; diagnosis from pelvic 
^ neuralgia, 482 


?9S 


Enteric fever and diabetes melliteis, ‘2'h ; 
iliagnosis troin ^cute tuberculosis of the 
peritqi^euin, 666 

Eiitero - colitis, see Diarrhoea of children, 
inflammatory, 751 

Enteroliths in intestinal obstruction, 834 
Eiiteroptosis, 587; anatomical considerations, 
587 ; bibliography, 597 ; displacements 
of individual viscera, 588 ; general ptosis 
ot tlie abdominal viscerji, 591 , illustrative 
cases, 592 ; treatment, 596 
Enthetic arthritis, 73 
Einthelionia of the intestine, 827 
Exophthalmic goitre, 319 
Exudative eiytheniata in acute iheumatisin 
of childhood, 50 

Eye, atlcctions of, m diabetes inelliins, 219 ; 
in gout, 160 


“ Facies Hippocratica,” 324 
Fiecal accumulation in intestinal obstruction, 
835, 866 • 

Fiecal evacuation, physiology ot, 693 
Fffices, 302 

Fasciae 111 g^norrhmal rheumatism, 67 
Feeilmg, see Diet 

Fever in peritonitis, 619 ; in perityphlitis, 
902^ 

Fibro-Iipoma of the peritoneum, 673 ; dia- 
gnosis, 675 ; physical signs, 674 ; prognosis, 
675 

Fibroma ol tlie intestine, 830 , of the jieri- 
toiieiiin, 672 ; of the stomach, 568 
Eibroniyoma of the intestine, 830 ; ot the 
peiitoneiim, 676 ; of tlie stomach, 568 
“Fibrous rheiimatisin,” 59 
Fl.atuleiice in dysjiepsia, 393 ; in gastralgia, 
473 

Foetal cretinism, 124 
Foetal rickets, 123 , , . 

Foremi bodies as cause ol mtestmal obstruc- 
tion, 832, 857 ; of perityphlitis, 884, 898 

Gall-stone colic, diagnosis from peri- 
typhlitis, 922 

Gall-stones, diagnosis trom eiiteralgia, 482 , 
Irom ga.stric ulcer, 540 , from neuralgia, 

Gat/Jeiie of the appendix in 

887 ; of the mtussusceptum, 824 ; of the 
hiiie in gastric nicer, 537 
Gangrene of the stomach, 438 ; bibliography, 
140 ; pathology, 438 ; symptoms. 440 ^ 

■ - «- 

“ 24.5 

i latairh ami <li atation of the stomach, 

I the atomach, 
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3*26 ; yariatious in chemical constitution 
ot, 29^ 

Gastric ulcer, Stomneu, ulcer of, ^17 
Gastritis, acute, 416 ; diagnosis, 4 1 8 ; etiology, 
415 ; patliolog>’, 418 ; symptoms, 416 ; 
treatment, 419 I 

Gastritis as cause of ulcer of the stomach, 

626 m 

Gastritis, chronic, 420 ; lubliography, 423 ; 
diagnosis, 422 ; etiology, 420 ; pathology, 
421 ; symptoms, 422 ; treatment, 423 
Gastritis, membranous, 431 ; bibliography, 
438 

Gastritis, phlegmonous, 423; bibliograph> , 
437 ; circumscribed form, 430 ; diffuse 
form, 424 ; etiology*, 426 ; symptoms. 
428 

“Gastritis polyposa,” 421 

Geographical tongue, 350 

Glanders, diagnosis from rheumatic lever, 18 

Glossitis, 344 chronic, 345 

Glycocholic acid, 298 

Glycosuria, acc Diabetes mellitus, 195 

Gonorrhoeal rheumatism, 64 ; bibliography, 

72 ; clinical features, 66 ; diagnosis, 69 ; 
etiology*, 65 ; pathology, 70 7 prognosis, 
70 ; treatment, 71 

Gout, 155 ; age iii, 181 ; bibliography, 195 ; 
connection with other diseases, lif^* ; dia- 
gnosis, 185 ; etiology*, 181 ; general man- i 
ageinent, 187 ; immediate causes, 183 ; 
local treatment, 194 ; morbid anatomy, 
163 ; pathology and chemistry, 166 ; pre- 
tlisposing causes, 182 ; premonitory signs, 
157 ; prognosis,^ 185 ; recurrence of par- 
oxysms, 156 ; retrocedent, 159 ; sex 111, 
181 ; symptoms and course of regular, 
155; symptoms of irregular, 159 ; thera- 
lieutics, 186 ; treatment, 186 1 

Gout, diagnosis from rheumatic fever, 18 

H.ematemesis in gastric carcinoma, 559 ; in 
gastric ulcer, 630 ; treatment of, 646 
Hcemopliilia, diagnosis from rheumatic fever, 
18 

Heart, in diabetes mellitus, 207 ; in rickets, 
121 

Hepatalgia, 481 

Hepatic abscess, diagnosis from perityphlitis, 
926 

Heredity* in diabetes mellitus, 198 ; in 
gastric ulcer, 620 ; in gout, 181 ; in acute 
rheumatism of childhood, 40 ; in rickets, 
127 

Hernia, diaphragmatic, 577 ; internal, 805 
Hip disease, diagnosis from perityphlitis, 925 
Hydrochloric acid in gastric carcinonn, 658 
Hydmria, 236 

Hypoacidity in gastric ulcer, 634 
Hyperpyrexia in rheumatic fever, 23, 42 ; 
causation, 25 ; symptoms, 25 ; treatment, 
26 

Hypertrophic pulmonary yteo-arthropathy, 


153 ; bibliography, 154 ; diagnosis^ ]r)4 , 
pifthology, 154 ; symptoms, 163 

Hypertrophy of heart in acute rheumjilism 
of chihlhood, 47 ^ • 

Hysteria, diagnosis from colic, 732 
% 

Ilko-Cj.i*ical valve, stricture of. 829 

Infantile scurvy, 123 ; diagiiolis from aiute 
rheumatism, 41 

Infantile palsy, diagnofis from rheuiiiatic 
arthritis, 41 

Injuries as cause of perityplilitis, 896 

Innervation, disturbances of, in l^ydruria, 
238 

Intercostal rheumatism, 63 
! Intel nal licrnias, 805 ; tKaphragmatic, 800 
j intersigmoid, 807 ; into the foramen ol 
I Winslow, 807 ; into the fossa diiodeiio- 

I jejunalis, 806 ; pcricaecal, 808 , 

Intestinal digestion, 295 
I Intestinal dyspepsia, pnmary, 300 ; sei oiid 
I ary*, 301 

j Intestinal obstruction, 791; age ni, 797. 
bibliography, 879 ; diflVwitial diagnosis, 
845 ; general diagnosis, 871 ; general ol. 
servations, 794 ; morbid anatomy, 797 , 
obstructing agents, 798,; portion of boisel 
involved, 797 ; piognosis and terminations. 

873 ; relative frequency of various forms, 
796 ; sex 111, 797 ; symptoms, 836 ; treat- 
nifiit, 874 ; varieties, 796 

Intestinal obstruction, acute form, 837, 846. 

874 ; by jfeute kinking due to ti action, 
809 ; by adhe.siqns wliieh compress the 
gut. 812 ; by adhesions which retain kowel 
in a bent positiow^' 810 ; by faical m 
eumulatiouf^ 835 ; by foreign substances 
within ,,the bowel, 832, 857 ; by g.ill 
stone.s, 834, 857, 876 ; by intestinal con- 
cretiot.s, 834 ; by intussusception, 819 , 
by matting together of mtestmali coib. 
812 ; by narrowing after inflammation, 
814 ; by pres.snre of tumours and other 
diseases external to the bowels, 835 ; hv 
strangulation by bar Is or through 
tures, 797, 850 ; by slf^ngulatiou over a 
band, 808 ; by stricture, 825 ; by tumoiirs, 
830 ; by volvules, 815 ; chronic form. 83/. 
860, 87eb^ chronic form ending acntelj. 
839, 876; in small intestine comivired 

'' with obstruction in large, 843 

Intestinal obstruction, diagnosis from 
tonitis, 625 ; from perityphlitis, 923 , Irom 
ulcerative colitis, 964 . 

Intestinal strangulation, 7^ ; anoinahu'. 
forms, 808; by#a peritoneal 
nient, 798 ; modes of, 800 ; 1^7 
diverti?.uliim, 802 ; modes of, 804 , . 
normal structures abnormally Jn , 
804 ; by omental cords, [jil 

slits and apertures including i” 
hernias, 805 jfi. 

Intestine, diminution of expulsive po"*^ 
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695k; displacement of, 590 ; increased re- 
.sistaiiqe in, 699 ; movements of, ^93 • 
natural stimulants of, 698 ; nervous con- 
nections dr, 6^ 

utestiiies, see also Colon, Small intestine 
ntestines in diabetes mellitu^209 
ntussusceptign, 819 ; acute form, 855?, 875 ; 
anatomical varieties, 819 ; causes, 824 • 
chronic, 868, 876, 878 ; how obstruction, 
strangulation, attl irreducibility are pro- 
Tiuced, 822 ;• irreducibility of, 822 • 
mesentery in, 822 ; mode of growth, 820 J 
path^gical changes in, 822 ; relative 
Ireqilfncy of various forma, 820 ; retro- 
grane, double and triple, 821 

Intussusception of the dying, 821 

Irritants, action of, on stomacli, 435 

Jmunum, and ileum, see Small intestine, 
innocent tumours of, 713 ; primary malig- 
nant disease of, 725 

Joints in gonorrhoeal rheumatism, 66 , m 
gout, 157, 164 ; in rheumatic fever, 13 

• • 

Kidneys in diabetes mdflitiis, 209 ; in gout, 
166 ; ill lardaceous disease, 259 


j^Ialakia and lardaceous disease, *70 

gSgia.‘ 4?7* 

Massage in dilatatibn of the stomach 514 - 
in rickets, 139 
Meckel’s diverticulum, 710 
Meljena m duodenal ulcer, 551 ; in gastric 
ulcer, 531 % 


Mesenteric glands in tuljcrcle of tlie peri- 
toneum, 659 

Mesentery in intussusception, 822 
Metastatic parotitis, 358 
Meteorism m intestinal obstruction, 842, 850- 
ill ‘peritonitis, 618 

Micro-organisms of peritonitis, 605 : of the 
mouth, 286 


luiiiaria m riieiimatic»fevcr, 14 
Mollities ossium, see Osteomalacia, 117 
Motor diseases of the stomach, 475 
Mountain-sickness, 456 ; bibliography, 462 ; 

causation, 456 ; symptoms, 460 ^ 

Mouth, diseases (^, 333 ; bibliography, 359 ; 

micro-organisms of, 286 ’ 

Mouth in sprue, 780, 789 
Movable kidney, diagnosis from gastric ulcer, 
541 ■ 


Lactic acid m gastric carcinoma, 558 
Lardaceous disease, 255 ; age in, 271 ; 
bibliography, 277; chemistry, 255 ; etiology, 

265 ; general pathology, 25.^; pathological 
anatomy, 259 ; sex in, 272 ; subjects of, 
271 ; symptoms, 272 ; tables of causes 

266 ; table of chief causes of death, 275 , 
treatment, 275 

Laj)mgismuH stridulus in rick As, 111 ; treat- 
ment, 142 ^ 

Late rickets, 124 

Lavage in dilatation of the stomacli® 511 
I^ead poisoning and gout, 183 
Lecithin, 297 
Leontiasis ossea, 150 
Leukoplakia, 346 
Ligaments in rickety 120 
Lipoma of the iff<^stiiie, 830 ; of the jieri- 
toneum, 673 

Lips, cracking of, eczematous, 343 ; syphi- 
litic, 342 « 

Liver, displacements of, 689 * 

Liver in diabetes mellitus, 204, 208 ; in 
lardaceous disease, 267, 261 ; m rickets, 
121 

Liver, tropical ^bscess of, in couuection with 
ulcerative coiitis, 957 
Lutnbago, 63 • 

Lungs in diabetes mellitus 208 ; in rickets, 

121 ^ ^ ae • 

Lymphadenoma of the qgiall intestine, 714 ; 
of the^omach, 668 

Lymphatic glands in lardaceous disease, 264 ; 
in rickets, 122 

Lympho-sarcoma of the intestine, 832 
VOL. Ill 


Mucin in saliva, 284 
Mucoid nucleo-allmniin, 297 
Mucois^ niembraues in rickets, 121 
Muscles m gonorrhoeal rheumatism, 67 ; in 
rickets, 120 

Muscular rlieumatism, 61; bibhograpli\ , 
64 ; treatment, 63 

Myalgia, see Muscular rheumatism, 61 
Myocarditis in acute rhjumatism of child- 
hood, 47 ; 111 rheumatic fever, 17 
Myoma of the peritoneum, 676 

Nephraloia, 483 

Nerves in diabetes mellitus, 207, 218 ; in 
hydruria, 244 

Nervous disorders in rickets, treatment of, 
142 

Nervous dyspepsia, diagnosis from gastric 
ulcer, 540 

Nervous mlliieiices in dyspepsia, 399 
Nervous structures mgoiiorrliccal rheumatism, 
68 

Nervous symptoms m lickets, 110 ; treat- 
ment, 142 

Nervous system in gout, 160 
Neural arthritis, 73 

Neuralgia, abdominal, diagnosis from colic, 
732 

Noma, sec Gangrenous stonUtitis, 339 

OsESi'Ar 111 dial)etes mellitus, 199 
Ocular lesions in gonorrhoeal rheumatism, 68 
(Esophageal pouches, 363 
(Esophagismus, 378 

(Esophagitis, 366 ; chronic, 368 ; diphtheritic, 
366 ; pseudo-membranous, 366 ; 8im])le 
acute, 366 ; tuumatic, 367 

. 3s 
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CE^phagT#, diseases of, 360 ; anatomy, 360 
bibliography, 381 ; co^^geiiital malforma- 
tions, 362 ; dilatation of, 365 ; (innocent 
tumours, 377 ; metKods of examining, 
361 ; neuroses of, 378 ; pwicesophageal 
abscess, 377 ; phlegmonous inflammation, 
367 ; rupture, 380 ; simple ulceration, 
379 ; stricture, 369 ; staicture, flbrous, 
369 ; malignant, 371 ; spasmodic, 378 ; 
varicose veins, 380 

Omenta] tumour in tubercle of the peritoneum, 
657, 663 

Oral digestion, 281, 304 
Oral mucous membrane, symptomatic ajf^ear- 
ances of, 342 

Osteitis deformans, 149 ; bibliography, 150 ; 

pathology, 149 
Osteomalacia, 147 

Pain in acute intussusception, 852 ; in car- 
cinoma of the stomach, 557 ; in duodenal 
ulcer, 556 ; in intestinalj obstruction, 839, 
846 ; in peritonitis, 614 ; in perityphlitis, 
900 ; in rheumatoid arthritis, 90 ; treat- 
ment of, 101 ; in ulcer of tj^e stomach, 
527 ; treatment, 546 

Pancreas, 300 ; in diabetes mellitus, 202, 
208 

Papillomata of the stomach, 568 
Papillomatosis diabetica, 217 
“ Paralytic secretions,” 307 
Parasitic stomatitis, 337 
Pelvis in rickets, 116 
Pemphigus vegetans, 336 
Pepsin, 287, 295 - 

Perforation in carcinoma of the stomach, 
562 ; in duodenal ulcer, 551 ; of the ap- 
pendix in perityphlitis, 886 ; of the 
stomach, dia^osis from colic, 731 
Perforation in ulcer of the stomach, 522, 
535 ; localised abscess as result, 587 ; 
treatment, 648 ; diagnosis from peri- 
typhlitis, 922 

Pericardial fibrosis in acute rheumatism of 
childhood, 45 

Pericarditis in acute rheumatism of child- 
hood, 44 ; in rheumatic fever, 16, 26 
Perinephritic abscess, diagnosis firom peri- 
typhlitis, 925 

Perioesophageal abscess, 377 
Peritoneal cysts; 685 ; clinical characters, 
687 ; dermoid, 686 ; diagnosis, 688 ; dura- 
tion, 688 ; hydatid; 686 ; of doubtful 
nature, 686 ; “ sanguineous,” 687 
Peritoneum, ne^' growths of, 672 ; angioma, 
684 ; bibliography, 689 ; carcinoma, 679 ; 
“coUoid cancer,” 681 ; “endothelial sar- 
coma,” 680 ; flbro-lipoma, 678 ; fibroma, 
672 ; fibro-myoma, 676 ; lipoma, 673 ; 
myoma, 676 ; sarcoma, 676 
Peritoneum, tubercle of, 664 ; acute form, 
661; bibliography, 671; chronic, 662; 
course, signs and symytoms, 661 ; dia- 


gnosis, 660 ; flbrous, 666, 666 ; miliarj , 
651) ; morbid anatomy, 654 ; pathology, 
658 prognosis, 668 ; statistics, 670 ; 
treatment, 668 ; ulcerous, 66G’, 663 
“Peritonism,” 616 

Peritonitis, acute primary, 601 ; age in, 610; 
an ordinary case, 613 ; biblir^aphy, 631 ; 
diagnosis, 624 ; due to infection from 
intestine, 605 ; due to infection from 
without, 607 ; due to* rheumatism, 609 , 
due to tho gonococcus, 609 » etiology, 604 , 
general condition of patient 621 ; general 
considerations, 601 ; morbid matomy, 
611 ; of doubtful nature, 608 ; <^)erat]ve 
measures, 630 ; pneumococcal, 607* pro- 
gnosis, 623 ; sex in, 6l6 ; symptoms, 612 ; 
table of cases, 610 ; treatment, 625 ; tul)er- 
culous, 608 ; varieties, 604, 622 
Peritonitis, acute secondary, 631 ; associated 
with erysipelas, 631 ; bibliography, 638 , 
epidemic, 632 ; idiopathic, 636 ; rheumatic, 
633 ; symptoms, 634 ; with eruptive fevers, 
632 ; with nephritis, 635 
Peritonitis, chronic, 638 ^ •age in, 641 , 
bibliography, 654"; chronic congestion and 
prolonged ascites, 642 ; diagnosis, 651 ; 
etiology, 638 ; extension from subjacent 
Mtructures, 643 ; idiopathic, 640 ; malig- 
nant, 644 ; morbid anatomy, 644 ; physical 
signs, 649 ; prognosis, 652 ; sex in, 644 , 
symptoms, 660 ; toxic, 641 ; traumatic, 
643 ; treatnjent, 652 
Peritonitis deformans, 645 
Peritonitis diagnosis from intestinal obstnic- 
tion, 872 ; from perityphlitis, 923 ; m 
childreuj 623 ; iii\ ’perityphlitis, 890 ; 
masked, 6‘i3 ; of the new-born, ^7; 
simple, ^diagnosis from tuberculous, 6oT ; 
tuberculous, see Peritoneum, tubercle of, 
654 


Perityphlitic abscess, 892 • 

Perityphlitis, 879 ; age in, 895 ; biblio- 
graphy, 937 ; classification, 899 ; complica- 
tions, 926 ; constitutional condition, 89o, 
905 ; diagnosis, 9S1 ; etiology, 5 
historical account, 879ijr morbid 
and pathology, 881 ; mortality, > 
normal anatomy, 880 ; operative in r 
ference, 922 ; relative frequency of varietieN 
, 899 ; sex in, 895 ; symptoms, 899 ; trea - 

ment between attacks, 931 ; treatment 


Iv 


during attack, 929 , 

Perityphlitis, actinomycotic, 917 ; c* , 
915 ; chronic cases, 913 • masked t ^ 
913 ; mildest type, 909 ; most acute tjP^^ 
911, 932 ; ordinaiy, ending m 
906 ; relapsing, 918, 935 ; special . 
912; 'Jaking origin from the 

taking origin f|pm c®cum, ’ggo; 
AbfinAM In. 892 : the peritonitis. 


tuberculous, 916 vj . m 

Perspiration in rheumatic fever, 
rickets, 110 
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Pliar^goceles, 363 

Phosphaturia, 253 ; treatment, 254 ^ 

pigmentation of skin in rheumatoid arthritis, 
87 ^ 

Pleurisy in tubercle of tlie peritoneum, 
660 • , 
Podagra, aeefi^ut, 155 
Polypi of the intestine, n3, 831 
Polyuria, 250 

PfolapHUB ani in dftrrhcea of children, 765 
Prostration in dtarrhcea of children, 765 
Pruritus in diabetes mellitus, 230 
“PseuA-ileus,*’ 628 
Psilo|i8; see Sprue, 774 
Psoas abscess, diagnosis from perityphlitis, 
926 ^ 

Pulmonary disorders in rickets, treatment 
of, 142 

Purpura rheumatica in acute rheumatism of 
childhood, 50 

Pyaemia in rheumatic fever, 18 
Pylephlebitis, diagnosis from perityphlitis, 
926 

Pyroses in dy^Kpsia, 393 

Rage, influence on rheumatic fever, 5 
Renal colic, dia^jnosis fiom perityphlitis, 
922 

Renal inadequacy, diagnosis from diabetes 
insipidus, 240 

Rennin, 287, 295 «> 

Respiratory organs in gout, 1^1 ; in diabetes 
mellitus, 219 

Rheumatic fever, see Acute rheumatism, 1 
Rheumatic series, in acute Rheumatism 
of childhood, 38 a)® ^ ’ 

Rheumatic torticollis, 63 
Rheumatism, acute, 1 ; chronic, 66 ; gonor- 
rhoeal, 64 ; Intercostal, 63 ; muscular, 61 
Rheumatism in diabetes mellitus, 921 
Rheifinatoid arthritis, 73 ; bacteriology, 74 ; 
bibliography, 102 ; cautions and safe- 
guards, 93 ; Charcot’s classification, 76 ; 
clinical history, 80 ; definition, 73 ; in 
V^hildhood, 5^ ^ ; modes of beginning, 
81 ; morbid aflitomy, 79 ; nervous origin 
of, 83 ; pathology, 73 ; primary form, 74 ; 
secondary form, 75 ; treatment, 96 
Rheumatoid arthritis in child^n, 91, 102, 
106 ; bibliography, 107 ; diagnosis, 105*.; 
morbid anatomy, 105 ; symptoms, 103 ; 
treatment, 105 ; varieties, 102 
Rickets, 108 ; bibliography, 143 ; diagnosis, 

133 ; etiology, 125 ; general pathology, 
132 ; histolbgical changes, 119 ; history, 
i08 ; morbid anatdhiy, 112 ; prognosis, 

134 ; short description, 108 ; symptoms^ 
109^ treatment, curative, 136^ of con- 
current disorders, 14i ; preventive, 134 

“Rickei^y osteomalacia,” 124 

“Sago spleen,” 268 

Saliva, 281 ; action of drugs on, 285 ; 


activity of ptyaliu, 283; al^atioi^ of 
reaction, 282 ; ^alterations in^quantity, 
283 alterations of ptyalin, 284 ; com- 
position of, 281 diminished secretion of, 
357 ; hypersecretion, 357 ; influence of 
* disease on, 286 

Salivary glands, affections of, 367 ; biblio- 
graphy, 359i>; inflammation of, 358 
Salts in bile, 299 ; in saliva, 285 
Sarcoma of the intestine, 831 ; of the small 
intestine, 725 ; of the stomach, 567 
Sarcoma of the peritoneum, 676 ; diagnosis, 
678 ; prognosis, 679 ; signs and symptoms, 
677 


Scarlatinal rheumatism in children, 51 

Scurvy rickets, 123 ; diagnosis from rheu- 
matic fever, 18 ® 

Sea-sickness, 445 ; bibliography, 455 ; com- 
plications, 449 ; course and progress, 
448 ; etiology, 445 ; pathology, 450 ; 
symptoms, 446 ; treatment, prophylactic, 
453 ; remedial 454 

Seasons, influence on rheumatic fever, 7 

Secretion, general pathology of, 304 ; biblio- 
graphy, ^20 

Secretions, external, 306 ; of calculi, 311 ; 
of sweat, 310 ; of toxic substances, 313 ; 
of urine, 311 ; pathology, 310 ; uses of, 
30*/ 

Secretions, internal, 313 ; bibliography, 320 ; 
by kidneys, 317 ; bv liver, 317 ; by pan- 
creas, 317 ; by siiprarenals, 316 ; by 
thyroid, 314 ; pathology, 318 

Senses, affections of, in diabetes mellitus. 


219 ^ 

Serous membranes in gonorrhoeal rheumatism, 
69 

Shock and collapse, 320 
Shock, causes of, 321 ; bibliography, 382 ; 
pathology, 323 ; prevention, 330 ; 
symptoms, 322 ; treatment, 330 
Shock in peritonitis, 616 
Sigmoid in dilatation of the colon, 968 
Skin, affections of, in gout, 160, 194 
Skin in diabetes mellitus, 217 ; m rheumatic 
fever, 11, 13 ; in rickets, 120 
Sleeplessness in rheumatic fever, 13 
Small intestine, diseases of, 709 ; biblio- 
graphy, 727 ; congenital occlusion of, 
712 ; malformations, 709 ; multiple di- 
verticula, 711 ; primary malignant disewe, 

719 ; secondary growths, 728 ; ulceration, 
715 ; vascular disturbances, 714 
Spinal cord in dialietes mellitus, 206 
Spinal disease, diagnosis* from rheumatic 
fever, 18 • 

Spineftn rickets, 116 
Spleen, displacements of, 589 
Spleen in diabetes “el***"®’ . 2®? ' 1*1^* 
aceons disease, 267, 263 ; in nckete, 122 
Sprue, 774 ; bibliography, 7®^. ! ***°1^; 
777 ■ geographical distribution, 77o , 
literature, 77§ ; nomenclature, 776 ; path. 
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^ogy ^(l pathological anatomy, 782 ; 
symptoMs, 778 ; treatment, 786 ; types, 
779 ^ 

Starvation, effect on tissttes, 782 
Stenoses of large intestine, 843, 863 ; of 
small intestine, 712, 843, 860, 865 
Stercoral nicer in intestinal obstruction, 836 ; 

in perityphlitis, 882 4- 

Stomach, carcinoma of, 554 ; diagnosis from 
gastric nicer, 564 ; cirrhosis of, 440 
Stomach, contents^of, chemical examination 
^ of, 288 ; physiolog}' of, 293 ; tjualitative 
tests for the various free acids, 289 ; 
quantitative estimation of acids, 290 ; 
soluble products of, 292 ; tests for gastric 
ferments, 292 

Stomach, dilatation o.', 485 ; acute form, 
492 ; bibliography, 516 ; causation, 487 ; 
chronic, 493 ; diagnosis, 508 ; morbid 
anatomy, 507 ; nervous symptoms, 501 ; 
physical signs, 502 ; prognosis, 510 : 
symptoms, 497 ; torsioq, in, 497 ; treat- 
ment, 510 

Stoniacli, displacements of, 588 ; gases of, 
293; micro -organisms of, 2@2 ; motor 
disorders of, 475 ; secondary growths in, 
568 ; tumours of, 554, 568 
Stomach in diabetes mellitus, 209 ; in 
lardaceous disease, 263 ; in tight luCiiig, 
500 

Stomach, gangrene of, 438 
Stomach, neuroses of, 462 ; bibliography, 
484 ; causes, 468 ; diagnosis, 476 ; intro- 
duction, 462 ; symptoms, 469 ; symptoms 
other than gastric, 476 ; treatment, 478 
Stomach, ulcer of, 517 ; acute and chronic, 

521 ; age in, 518 ; associated diseases, 
519 ; causes, 524 ; complications and 
sequels, 535 ; course and duration, 538 ; 
diagnosis, 539 ; etiology, 517 ; forms of, 
539 ; functional manifestations of, 534 ; 
habits, 519 ; heredity in, 520 ; history, 

517 ; occupation, 519 ; pathogenesis, 523 ; 
pathological anatomy, 520 ; perforation, 

522 ; prognosis, 541 ; race and climate, 

518 ; sex in, 518 ; symptomatology, 527 ; 
traumatism, 520 ; treatment, 542 

Stomatitis, aphthous, 336 ; gangrenous, 339 ; 
ulcerative, 334 

Stools in chronic diarrhoea of children, 770 ; 
in sprue, 785, 789 

Strangury in intestinal obstruction, 849 
Stricture of the appendix in perityphlitis, 
888 ; of the intestine, 712, 825 ; cancer- 
ous, 827 ; cict.tricia1, 825 ; condition in 
relation to clinical aspect of case, 828 ; 
position and relative frequency ofsliffer- 
ent forms, 829 ; of the CESophagus, 369 
Subcifkianeous tendinous nodules in acute 
rheumatism of childhood, 29, 46 
Subphrenic abscess, 687t 570 ; bibliography, 
575 ; etiology and symptoms, 570 ; treat- 
ment. 576 


Siidamina in rheumatic fever, 14 # 

Suppuration ns cause of lardaceous disease 
266 

Suprarenal capsules in la^ace^us disease 
264 

Syphilis, as cause of lardaceous disease, 265 ; 

diagnosis from ulcerative col^is, 955 
Syphilitic epiphysexl disease, diagnosis from 
rheumatic arthritis, 41 
Syphilitic rickets, 123 '•i 

Syphilitic ulceration of intef^ines, 718 • 

Syphonage in dilatation of the stomach, 511 

Tabes mesenterica, see Peritoneum, iiberde 
of, 659 • 

Taurocholic acid, 299 

Temperature in diabetes mellitus, 218 ; in 
hydruria, 239; in rheumatic fever, 12, 
23 ; in acute rheumatism of childlio(ifl, 
42 

Tenesmus in intestinal obstruction, 849 ; in 
acute intussusception, 855 
Tetany in dilatation of the stomach, 501 ; 

ill rickets, 111 ; treatmeift^f, 142 
Thorax in rickets, li4 
Thrombosis in gout, 172 
Thrush, 337, 366 c 

Thyroidectomy, 314 
Thyroioilin, 315 

Tongue, diseases of, 344 ; acute oeilema, 
346»; actinomycosis, 357 ; aiijiearance iii 
health, 352 bibliography, 359 ; hyper- 
trophy, 356 ; inrtani Illation ot, 344 ; 
iimooeiit tumours, 357 ; leukoplakia, 346 , 
lupus, 349 ; nervous affections, 355 , 
ulcerations, 348 ; wa>ilering ra.sli, 350 
Toxic gastritis 433 ; bibliogiapliy, 43^ ; 
patholo0:jcal anatomy, 433 ; .symptoms 
436 ; treatment, 437 
Tubercle uf the stomach, 567 
Tuberculous ulceration of the intestines 
715 ; anatomical characters, 716 ; dia- 
gnosis, 718 ; mcMles of attack, 715 , .situa- 
tion, 716 ; .symptoms, 716 ; treatment, 
718 • 

Tumour in intestinal obstrCttion, 856 
Tumours of the stomach, 654 ; bibliogiajjliyi 
569 ; complications, 561 ; detection ot, 
560 ; diagnosis, 664 ; etiology, 555 ; nis- 
tology, 563 ; pathology, 562 ; prognosis, 
566 ; surgical treatment, 566 ; symptoJns* 
555 ; termination, 562 ; treatment, 5i)b 
Tynipaiiite.s, 964 ; causes, 965 ; synijjtoms, 
971 ; treatment, 965 • 

Typhoid fever, diagnosis fromeperitvindwN 
923 • 

“ Tyrotoxicoii,” 735 


/ ‘ ^ 48 * 

[Jlceb of duodenum, 547 ; 
bibliography, 553 ; diagnosis, , y 
gnosi, gastric nicer, 640;^; 

548 ; pathological anatomy, 649 , • 
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54® ; symptomatology, 550 ; treatment, 
553 • 

Ulcer of stomach, see Stomach, ulcer of, 517 
Ulceration of appendix in perityplilitis, 
885 ; of the caecum in per^phlitis, 882 
Ulceration of colon, 959 , 

Ulcerative endocarditis in acute rheumatism 
of childhood, 44 • 

Ulcerative stomatitis, 334 
Twicers, intestinal (lee Colon, Small intestine), 
^causing ciciJricial structure, 826 ; in 
spi'im, 785 

Umbillal faecal fistula in tubercle of peri- 
toneum, 657, 664, 667 
Uraemia, diarrhcea^ in, 735 
Urataemia in gout, 166 

Qratic deposits in gout, 158 ; abarticular, 
165 articular, 164 ; influence of saline 
* substances, 173 ; influence of sodium salts, 
174 ; influence of synovia, 175 ; mode of 
injury, 178 ; precipitation of, 171 ; re- 
solution, 177 ; topography, 173 
Cratosis in gou^ 166 ; chemistry, 167 ; ex- 
periments i1l,®169-l^ 

Line acid gravel in gout, 162, 181 

LJnne in diabetes mellitus, 212 ; in dilata- 


tion of the htomacli, 498 ; in ftout, ftl ; 
in hydruria, 23 J ; in intestinal obstruction, 
843 9 in acute cases of, 849 ; in rheumatic 
fever, 11, 14 ; in rickets, 122 

Villous tumours of the stomach, 568 

Volvulus, 815 ; of the ascending colon and 
caecum, 81^; of the sigmoid flexure, 815 ; 
of the small intestine, 818 ; symptoms, 
851 ; treatment, 875 

Vomiting, in acute intussusception, 853 ; in 
chronic, 869 ; in carcinoma of the stomach, 
558 ; in diarrhoea of children, 766 ; in 
dilatation of stomach, 499 ; in dyspepsia, 
390 ; m gastralgia, 472, 479 ; in gastritis, 
429 ; in intestinal obstruction, 840, 864 ; 
in acute cases of, #46 ; in peritonitis, 616 ; 
in perityphlitis, 901 ; in ulcer of the 
stomach, 529, 546 


Wandering spleen, 589 
Weak <iigestioii m chihlhood, 407 

Xanthom^ diabeticorum, 217 
Xerostomia, 357 
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